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NETC Agreement No. 6.24-01(03) 

Research Agreement for NETC Project No. 03-1, 

“Ability of Wood Fiber Materials to Attenuate Heavy Metals Associated with Highway Runoff” 

 

 THIS AGREEMENT, concluded at Newington, Connecticut, by and between the State of 

Connecticut, Department of Transportation, James F. Byrnes, Jr., Commissioner, acting 

herein by James M. Sime, Manager of Research, Bureau of Engineering and Highway 

Operations, duly authorized, hereinafter referred to as the “New England Transportation 

Consortium” or “NETC,” and the University of Connecticut, acting herein by Carol Welt, 

Ph.D., Executive Director, Office for Sponsored Programs, hereunto duly authorized, 

hereinafter referred to as the University. 

 

WITNESSETH THAT: 

 WHEREAS, the New England Transportation Consortium (NETC) is a joint undertaking 

through which the transportation agencies of the six (6) New England states pool their 

professional, academic and financial resources to focus on the research, development and 

implementation of improved methods for dealing with common problems associated with 

transportation systems; and, 

 WHEREAS, the State of Connecticut, Department of Transportation (ConnDOT), has been 

authorized as the lead agency for the NETC for the purposes of entering into and 

administering this Agreement; and, 

 WHEREAS, the Commissioner of ConnDOT is authorized to undertake the foregoing 

activities under Sections 13b-4 and 13b-23 of the General Statutes of Connecticut, as 

revised. 

 

 NOW, THEREFORE, KNOW YE THAT: 
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1. THE UNIVERSITY AGREES TO: 

 

(A) Perform the study, delineated in the attached Proposal and Work Plan, 

hereinafter called the “Proposal.” 

(B) Provide NETC with seven (7) copies of quarterly progress reports which are to 

be received no later than three (3) working days after the end of each 

calendar year quarter. 

(C) Provide NETC with seven (7) copies of draft interim reports on specified tasks 

for review by NETC and the Federal Highway Administration (FHWA).  Within 

ninety (90) calendar days after acceptance of the interim report(s) by NETC, 

subject to action on review commentary, one hundred and twenty (120) copies of 

the interim report(s) shall be furnished to NETC.  A set of reproducibles, as 

well as an electronic ADOBE Portable Document Format (PDF) document, used in 

the preparation of the interim report(s), will be provided to NETC within 

thirty (30) calendar days after the interim report(s) is(are) delivered to 

NETC. 

(D) At the conclusion of the study, provide NETC with seven (7) copies of a draft 

of the final report, for review by NETC and FHWA.  Within ninety (90) calendar 

days after acceptance of the draft final report by NETC, subject to action on 

review commentary, one hundred and twenty (120) copies of the final report 

shall be furnished to NETC.  A set of reproducibles, as well as an electronic 

ADOBE Portable Document Format (PDF) document, used in the preparation of 

the final report, will be provided to NETC within thirty (30) calendar days 

after the final report is delivered to NETC. 

(E) Permit NETC and the FHWA to review, during normal business hours, all work 

performed under the terms of this Agreement at any stage of the work. 

(F) Attend conferences at locations designated by NETC for consultation and 

discussion upon request of NETC. 

(G) Submit properly executed vouchers on ConnDOT invoices (Service Transfer 

Invoice) for payment for a billing period not to exceed a calendar quarter.  
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The invoice shall indicate the total costs incurred for the billing period in 

accordance with the provisions of Section 2.(C)(1) herein.  These vouchers 

shall be submitted, no later than forty-five (45) calendar days after the end 

of each billing period, to: 

NETC Coordinator 

Transportation Institute 

U-37-TI 

University of Connecticut 

Storrs, CT  06269-3037. 

(H) Not sublet any portion of the work required for the completion of this 

Agreement without the prior written approval of NETC.  The form of the 

Subcontractor's Agreement shall be as developed by the University and be 

subject to approval by NETC. 

(I) Maintain an accounting system that is adequate to segregate and accumulate 

reasonable, allocable and allowable costs and maintain accounts and records in 

accordance with generally accepted accounting principles consistently applied. 

(J) Recognize the authority for determining allowable costs under the Agreement to 

be OMB Circular A-21, "Cost Principles for Educational Institutions," OMB 

Circular A-110, "Grants and Agreements with Institutions of Higher Education, 

Hospitals and other Nonprofit Organizations," which are incorporated herein by 

reference. 

(K) Permit the authorized representatives of NETC, the United States Department of 

Transportation and the Comptroller General of the United States to perform an 

annual inspection and audit of all data and records of the University relating 

to its performance under this Agreement. 

(L) In the event that this Agreement is terminated under the provisions of Section 

3.(E), the University shall permit the authorized representatives of NETC, the 

United States Department of Transportation, and the Comptroller General of the 

United States to inspect and audit all data and records of the University 

relating to its performance under this Agreement until the expiration of three 

(3) years after termination of this project under this Agreement. 



 
4 

The University further agrees to include in all its subcontracts 

hereunder a provision to the effect that the Subcontractor agrees that NETC, 

the United States Department of Transportation and the Comptroller General of 

the United States, or any of their duly authorized representatives, shall, 

until the expiration of three (3) years after termination of the project under 

the subcontract, have access to and the right to examine any directly 

pertinent books, documents, papers, and records of such Subcontractor, 

involving transactions related to the subcontract. The term "subcontract" as 

used in this clause excludes work not exceeding $25,000. 

The periods of access and examination described above, for records which 

relate to (1) appeals for disputes, (2) litigation of the settlement of claims 

arising out of the performance of this Agreement, or (3) costs and expenses of 

this Agreement as to which exception have been taken by NETC, the Comptroller 

General, or any of their duly authorized representatives, shall continue until 

such appeals, litigation, claims, or exceptions have been disposed of. 

(M) Preserve all of its records and accounts concerning the implementation of this 

Agreement including, but not limited to, any records, books, or other 

documents relative to charges, including charges for Extra Work, alleged 

breaches of Agreement, settlement of claims, or any other matter involving the 

University's or Subcontractor's demand for compensation by NETC for a period 

of not less than three (3) years from the date of the termination of this 

project under this Agreement.  If any litigation, claim, or audit is started 

before the expiration on the three (3) year period, the records shall be 

retained until all litigations, claims, or audit findings involving the 

records have been resolved. 

(N) In the event that a transfer of funds between budget categories, contained in 

this Agreement, is required, the University may make cumulative transfers 

among direct cost categories of up to ten percent (10%) of the total approved 

budget, without approval of NETC.  Larger changes require prior approval of 

NETC.  In no case, however, will NETC be responsible for expenses in excess of 

the approved total amount. 
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2. ConnDOT, ON BEHALF OF NETC, AGREES TO: 

 

(A) Furnish the University copies of any data it may have in its possession such 

as, but not limited to, plans, maps, reports, aerial photos, data, 

publications, organizational arrangements, directives, computer tapes, etc., 

which the University may deem of value for use and analysis. 

(B) Arrange and hold conferences upon reasonable notice as may be necessary to the 

University's activities covered by this Agreement. 

(C) Pay the University, in accordance with the approved Proposal, for all work 

authorized by NETC and performed in accordance with the terms specified 

herein.  The University may request partial payments for work performed.  

These requests for payment may be submitted for a billing period not to exceed 

a calendar quarter and shall be made on voucher forms supplied by ConnDOT on 

behalf of NETC.  Partial payment will be made by ConnDOT, on behalf of NETC, 

on the following basis: 

(1) Partial payments will be equal to one hundred percent (100%) of 

the University’s costs incurred for each billing period, in 

conformance with the Budget contained in the Proposal, until the 

cumulative total amount invoiced equals 95% of the total of the 

Agreement value.  If an invoice is submitted which results in the 

cumulative total amount invoiced exceeding 95% of the total 

Agreement value, ConnDOT shall withhold payment of that invoice 

and any further invoices, in accordance with the provisions of 

Section 2.(C)(3). 

(2) ConnDOT, on behalf of NETC, agrees to pay the University an amount 

not to exceed the total amount of the Budget contained in the 

Proposal, for the contract period, established in accordance with 

the provisions of Sections 1.(A) and 3.(A). 

(3) Final payment will be processed following completion of all 

services called for in the Agreement, as well as receipt of all 
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project deliverables.  The final payment to the University shall 

include the amount invoiced for the final billing period plus any 

amount withheld on previous billings, in accordance with the 

provisions of Section 2.(C)(1). 

 

3. NETC AND THE UNIVERSITY FURTHER MUTUALLY AGREE TO: 

 

(A) The term of this Agreement shall be from August 23, 2003, to August 22, 2005. 

(B) Payments to the University for work specified shall be based upon the 

following dated and signed certification:  "The undersigned hereby certifies 

that payment of the sum claimed under the cited Agreement is proper and due 

and that information on the fiscal report is correct and such detailed 

supporting information is on file, available for certification and/or audit 

purposes, and that all services called for by the Agreement to the date of 

this billing, ___________________, have been met.” 

      Date 

 

 _______________________     ______________ 

 Director or Appropriate      Date 

  Title 

(C) Payrolls shall be supported by time and attendance or equivalent records for 

individual employees.  Salaries and wages of employees chargeable to more than 

one grant program or other cost objective will be supported by appropriate 

time distribution records.  The method used shall conform with O.M.B. Circular 

A-21, "Cost Principles for Educational Institutions,” and O.M.B. Circular A-

110, "Grants and Agreements with Institutions of Higher Education, Hospitals 

and Other Nonprofit Organizations.” 

(D) Specific Items Costs: 

(1) Authorized reproduction and printing (including drafts of reports), will 

be paid for at cost as indicated by vouchers.  A11 costs in connection 

with obtaining data such as, but not limited to, plans, maps, reports, 
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aerial photos, traffic data, publications, computer tapes, etc., will be 

paid for at cost. 

(2) Costs for all travel and subsistence between the University’s offices, 

meetings as well as other trips necessary in connection with the study, 

will be reimbursed in accordance with the University’s approved Travel 

Regulations and rates. 

(3) Any and all costs and expenses for work in connection with and pertinent 

to this Agreement as approved by NETC, will be paid for at cost. 

(4) Mainframe computer charges will be based on actual machine time, whether 

for running programs or de-bugging new programs, and will include the 

cost of operators and key punchers and supervisors. Charges for outside 

and University computers will be reimbursed at cost.  Salaries for 

programmers will be reimbursed as other direct salaries. 

(5) For outside consulting services, required in and provided for in the 

project proposal, direct reimbursement will be paid the University by 

NETC.  The Agreement between the University and the Consultant governing 

the Consultant services shall be approved by NETC prior to execution. 

(6) To the certified payroll may be added a percentage to cover fringe 

payroll costs for:  F.I.C.A., Health Benefits, Retirement, Longevity, 

Vacation, Holiday, Sick Leave, etc.  Reimbursement for fringe benefits 

and indirect costs will be based on the rates in effect at the time 

expenses are incurred.  The base against which each rate is applied will 

be that specified in the University’s current Indirect Cost Agreement. 

(7) All equipment purchased with project funds, as listed below, shall 

remain the property of NETC upon completion or termination of the study: 

N/A. 

All equipment not listed shall remain the property of the University 

upon completion or termination of the study. 

(E) Termination of Work: 

Either party may terminate a project Agreement upon sixty (60) days written 

notice to the other party.  The University will immediately act to minimize 
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project costs upon issuing or receiving such notice, and will submit to NETC a 

report describing all work completed to date.  NETC will reimburse the 

University a percentage of the total project cost that is equal to the 

percentage of work completed.  Upon receipt of written notification from 

either party that this Agreement is to be terminated, the University shall 

immediately cease operations on work stipulated in this Agreement and assemble 

all material that has been prepared, developed, furnished or obtained under 

the terms of this Agreement, that may be in its possession or custody and 

shall transmit the same to NETC on or before the sixtieth (60th) day following 

the receipt of the written notice of termination.  Said material shall 

include, but not be limited to, documents, plans, computations, drawings, 

notes, records and correspondence. 

(F) Time Extensions:  

NETC may extend the completion dates beyond the period specified when the work 

has been delayed for reasons beyond the control of the University.  The 

University may present to NETC, in writing, requests for extension of allotted 

time for completion of work.  NETC will evaluate such requests and if NETC 

determines such requests are based on valid grounds, shall grant such 

extension of time for completion of the work as NETC deems warranted.  All 

requests by the University for extension of time must be made ninety (90) days 

prior to the scheduled expiration date. 

The University further agrees that no charges or claim for damages shall 

be made by it for any delays or hindrances from any cause whatsoever during 

the progress of any portion of the services specified in this Agreement.  Such 

delays or hindrances, if any, shall be compensated for by an extension of time 

for such reasonable period as NETC may determine, it being understood, 

however, that the permitting of the University to proceed to complete any 

services or any part of them after the date of completion or after the date to 

which time of completion may have been extended, shall in no way operate as a 

waiver on the part of NETC of any of its rights herein. 
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(G) The title to all products of research generated under this Agreement shall 

reside with the University.  However, the University grants to NETC member 

departments, the United States Government, and the general public, a non-

exclusive, irrevocable, royalty-free, worldwide license in such work products 

to use, reproduce and prepare derivative works.  The University may use any of 

the data, plans and reports completed under the NETC program for whatever 

purpose and may distribute products in any way.  However, the following text 

must appear on the inside front of any reports or publications:  “This report 

was prepared by the University of Connecticut for six New England states 

(Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island and Vermont), 

in cooperation with the United States Department of Transportation, Federal 

Highway Administration.  The opinions, findings and conclusions expressed in 

the publication are those of the author(s) and not necessarily those of the 

six New England States or the Federal Highway Administration.  This 

publication is based upon publicly supported research and is copyrighted.  It 

may be reproduced in part or in full, but it is requested that there be 

customary crediting of the source.” 

(H) Publication Provisions: 

(1) The University shall be free to copyright material developed under this 

Agreement with the provision that NETC and FHWA reserve a royalty-free, 

non-exclusive and irrevocable license to reproduce, publish, or 

otherwise use, and to authorize others to use the work for government 

purposes, as specified in Section 3.(G). 

(2) No reports, articles, papers or publications may be published by the 

University without the written authority of NETC except as provided for 

in the following items: 

(a) A11 reports, articles, papers or publications shall contain the 

disclaimer:  “This report [article, paper or publication], 

prepared in cooperation with the New England Transportation 

Consortium, does not constitute a standard, specification or 

regulation.  The contents of this report [article, paper or 
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publication] reflect the views of the author(s) who is(are) 

responsible for the facts and the accuracy of the data presented 

herein.  The contents do not necessarily reflect the views of the 

New England Transportation Consortium or the Federal Highway 

Administration.” 

(b) It is anticipated that, in addition to interim and final reports 

that may be specified in this project Agreement, the University 

may wish to publish papers or articles based, in whole or in part, 

on information developed under this project Agreement.  The 

University shall have the right to so publish provided the 

manuscript is submitted to NETC for concurrence.  NETC will have 

forty-five (45) calendar days to review the manuscript.  If no 

response is provided by NETC at the end of the specified period, 

the University may proceed with publication.  In the event of 

nonconcurrence by NETC, the University may publish the manuscript 

provided the following statement is included:  “The New England 

Transportation Consortium and the Federal Highway Administration 

do not concur with the findings and conclusions of the 

manuscript.” 

(I) Federal Requirements: 

The University shall comply with the Regulations of the United States 

Department of Transportation (Title 49, Code of Federal Regulations, Part 21), 

issued in implementation of Title VI of the Civil Rights Act of 1964, 78 Stat. 

252, 42 U.S.C. 2000d to 2000d-4, and Appendix CR attached hereto, both of 

which are hereby made a part of this Agreement. 

(J) Patent Rights: 

The terms "Invention” or "Discovery," as used herein mean any invention or 

discovery of the University conceived or first actually reduced to practice in 

the course of or under this Agreement, and includes any art, method, process, 

machine or manufacture, design or composition thereof, or any variety of 
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plant, which is or may be patentable under the Patent Laws of the United 

States of America or any foreign country. 

 23 CFR 420.121(j) of the “State Planning and Research Program 

Administration, Final Rule,” and 37 CFR 401.14, “Standard Patent Rights 

Clauses,” are herein by reference made part of this Agreement. 

 The quarterly report required in Section l.(B) of this Agreement shall 

include disclosure of potentially patentable inventions or discoveries first 

conceived or reduced to practice since the prior report.  The University shall 

have title to such inventions or discoveries.  The University shall have the 

right to file patent applications on such inventions and discoveries.  The 

University shall give written notice of its intention to file a patent 

application with respect to any such discovery or invention within sixty (60) 

days after disclosure to NETC.  If the University becomes the owner of any 

patent with respect to any invention or discovery covered by this paragraph, 

it shall grant to NETC, its members and the Federal Government a paid-up, 

royalty-free, nonexclusive, irrevocable license, with the right to sublicense 

to practice or have practiced for or on the behalf of governmental agencies, 

either Federal, State, or municipal agencies including counties and townships, 

or quasi-governmental agencies, the patented invention or discovery.  Any 

royalties from sales in the private sector or outside the United States shall 

be be assigned to the University.  With respect to inventions or discoveries 

covered by this paragraph which are not patented or patentable, such 

inventions or discoveries shall be jointly owned with each party having the 

unrestricted right to practice or have practiced the same on its behalf. 

(K) 37 CFR, Part 401, "Rights To Inventions Made by Nonprofit Organizations and 

Small Business Firms Under Government Grants, Contracts and Cooperative 

Agreements," is herein by reference made part of this Agreement. 

(L) NETC assumes no liability for payment under the terms of a specific project 

Agreement until such Agreement has been approved and signed by both parties. 

(M) Funding: 
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The University shall fund all work conducted under this Agreement in the first 

instance and bill NETC for reimbursement.  In no case will NETC be liable for 

reimbursement of project costs in excess of the amount specified in the 

project Agreement. 

(N) Schedule A is attached hereto and made a part of this Agreement hereof.  To 

the extent permitted by law, NETC and each of the state universities which 

belong to NETC shall, as part consideration for the promises of the State, 

fully comply with each of the terms and conditions set forth within Schedule 

A.  It is understood and agreed among the parties that nothing within this 

subparagraph of this Agreement may be construed as a waiver of or limitation 

upon the sovereign immunity, if any, of any of the state universities which 

belong to the NETC or the NETC membership itself. 

(0) It is mutually understood and agreed by the parties hereto that any official 

notice from one such party to the other such party (or parties), in order for 

such notice to be binding thereon, shall: 

(a.) be in writing addressed to: 

(i) when ConnDOT is to receive such notice - 

Mr. James M. Sime 

Manager of Research 

Connecticut Department of Transportation 

280 West Street 

Rocky Hill, CT  06067; or, 

(ii) when the University is to receive such notice – 

(1) For contractual matters: 

Dr. Antje Harnisch 

Coordinator, Contract Services 

University of Connecticut 

Office for Sponsored Programs 

438 Whitney Road Extension 

Unit 1133 

Storrs, CT 06269-1133, or, 



 
13 

(2) For fiscal matters: 

Ms. Joanne Zanella-Litke 

Associate Director, Office for Sponsored Programs 

University of Connecticut 

Office for Sponsored Programs 

438 Whitney Road Extension 

Unit 1133 

Storrs, CT 06269-1133, or, 

(b.) be delivered in person or be mailed United States Postal Service - 

"Certified Mail” to the address recited herein as being the address of 

the party(ies) to receive such notice; and, 

(c.) contain complete and accurate information in sufficient detail to 

properly and adequately identify and describe the subject matter 

thereof. 

  The term "official notice” as used herein, shall be construed to 

include, but not be limited to, any request, demand, authorization, 

direction, waiver, and/or consent of the party(ies) as well as any 

document(s) provided, permitted, or required for the making or 

ratification of any change, revision, addition to or deletion from the 

document, contract, or agreement in which this "official notice" 

specification is contained. 

  Further, it is understood and agreed that nothing hereinabove 

contained shall preclude the parties hereto from subsequently agreeing, 

in writing, to designate alternate persons (by name, title, and 

affiliation) to which such notice(s) is (are) to be addressed; alternate 

means of conveying such notice(s) to the particular party(ies); and/or 

alternate locations to which the delivery of such notice(s) is (are) to 

be made, provided such subsequent agreement(s) is (are) concluded 

pursuant to the adherence to this specification. 

(P) Any standards (i.e., test methods, specifications, guidelines, suggested 

practices, recommended procedures, etc.) emanating from the research project 
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shall be forwarded to the American Association of State Highway Transportation 

Officials (AASHTO) for consideration and possible adoption. 

 



APPENDIX-CR (ED. 061077) 

During the performance of this Agreement, the Second Party, for itself, its assignees 
and successors in interest agrees as follows: 

(1) Compliance with Regulations:  The Second Party shall comply with the 
Regulations relative to nondiscrimination in Federally-assisted programs of 
the United States Department of Transportation, Title 49, Code of Federal 
Regulations, Part 21, as they may be amended from time to time, (hereinafter 
referred to as the Regulations), which are herein incorporated by reference 
and made a part of this Agreement. 

(2) Nondiscrimination:  The Second Party, with regard to the work performed by
it during the Agreement, shall not discriminate on the grounds of race, color, or 
national origin in the selection and retention of subcontractors, including 
procurements of materials and leases of equipment.  The Second Party shall not 
participate either directly or indirectly in the discrimination prohibited by section 
21.5 of the Regula- tions, including employment practices when the Agreement covers a 
program set forth in Appendix B of the Regulations. 

(3) Solicitations for Subcontractors, Including Procurements of 
Materials

    and Equipment:  In all solicitations either by competitive bidding or 
negotiation made by the Second Party for work to be performed under a subcontract, 
including procure- ments of materials or leases of equipment, each potential 
subcontractor or supplier shall be notified by the Second Party of the Second Party’s 
obligations under this Agreement and the Regulations relative to nondiscrimination on the 
grounds of race, color, or national origin. 

(4) Information and Reports:  The Second Party shall provide all information and 
reports required by the Regulations, or directives issued pursuant thereto, and shall 
permit access to its books, records, accounts, other sources of information, and its 
facilities as may be determined by the Connecticut Department of Transportation or the 
appropriate Federal Agency directly involved therewith, to be pertinent to ascertain com- 
pliance with such Regulations or directives.  Where any information required of a Second 
Party is in the exclusive possession of another who fails or refuses to furnish this 
information, the Second Party shall so certify to the Connecticut Department of Transpor- 
tation, or the appropriate Federal Agency directly involved therewith, if appropriate, 
and shall set forth what efforts it has made to obtain the information. 

(5) Sanctions for Noncompliance:  In the event of the Second Party’s noncompli- 
ance with the nondiscrimination provisions of this Agreement, the Connecticut 
Department of Transportation shall impose such sanctions as it or the appropriate 
Federal Agency directly involved therewith, may determine to be appropriate, 
including, but not limited to: 

(a) withholding of payments to the Second Party under the Agreement until 
the Second Party complies, and/or 

(b) cancellation, termination or suspension of the Agreement, in whole or 
in part. 

(6) Incorporation of Provisions:  The Second Party shall include the provisions
of paragraphs (1) through (6) in every subcontract, including procurements of materials 
and leases of equipment, unless exempt by the Regulations, or directives issued pursuant 
thereto.  The Second Party shall take such action with respect to any subcontract or pro- 
curement as the Connecticut Department of Transportation or the appropriate Federal 
Agency directly involved therewith, may direct as a means of enforcing such provisions 
including sanctions for non-compliance:  Provided, however, that, in the event a Second 
Party
becomes involved in, or is threatened with, litigation with a subcontractor or supplier
as a result of such direction, the Second Party may request the Connecticut Department
of Transportation to enter into such litigation to protect the interests of the State of 
Connecticut, and in addition, the Second Party may request the United States to enter
into such litigation to protect the interests of the United States.
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SCHEDULE A 
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NETC AND THE UNIVERSITY MUTUALLY AGREE TO:

(A) The University hereby acknowledges and agrees to comply with the 

Connecticut Required Contract/Agreement Provisions entitled, 

"Specific Equal Employment Opportunity Responsibilities," dated 

March 6, 1998, a copy of which is attached hereto and made a part 

hereof.

(B) The University hereby acknowledges and agrees to comply with the 

policies enumerated in "Connecticut Department of Transportation 

Policy Statement No. ADMIN. - 10 Subject:  Code of Ethics Policy," 

dated March 25, 1999, a copy of which is attached hereto and made 

a part hereof. 

The University shall comply with the provisions contained in 

Section 1-86e of the Connecticut General Statutes, which provides 

as follows: 

a. No person hired by the State as a contractor or independent

contractor shall: 

1. Use the authority provided to the person under the 

contract, or any confidential information acquired in 

the performance of the contract, to obtain financial 

gain for the person, and employee of the person or a 

member of the immediate family of any such person or 

employee;

2. Accept another State contract which would impair the 

independent judgment of the person in the performance 

of the existing contract; or,

3. Accept anything of value based on an understanding 

that the actions of the person on behalf of the State 

would be influenced. 

b. No person shall give anything of value to a person hired by 

the State as a contractor or independent contractor based on 
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an understanding that the actions of the contractor or 

independent contractor on behalf of the State would be 

influenced.

(C) The University agrees that the attached "Policy Statement, Policy 

No. ADMIN. - 19, May 12, 2003, Subject:  Policy on Disadvantaged 

Business Enterprise Program,” is hereby made a part of this 

Agreement.  The State advises the University that failure to carry 

out the requirements set forth in this Policy Statement shall 

constitute a breach of contract and may result in termination of 

this Agreement by the State or such remedy as the State deems 

appropriate.

The University shall comply with this provision in 

accordance with the “Agreements With Goals Special Provisions 

Disadvantaged Business Enterprises as Subcontractors and Material 

Suppliers or Manufacturers For Federal Funded Projects,” dated 

October 16, 2000, attached hereto and hereby made a part of this 

Agreement.

(D) The University hereby acknowledges and agrees to comply with the 

policies enumerated in Administrative Memorandum No. 104, dated 

August 28, 1984, Re:  "Procurement and Property Management of 

Equipment Purchased by Construction Inspection Consultant 

Engineers.”

(E) The University hereby acknowledges and agrees to comply with 

Chapter 219 of the Connecticut General Statutes pertaining to 

tangible personal property or services rendered that is/are 

subject to sales tax.  The attached copy of the "Governmental 

Agency Exemption Certificate" is hereby made a part hereof. 

(F) Suspended or debarred University suppliers, materialmen, lessors 

or other vendors may not submit proposals for a State contract or 

subcontract during the period of suspension or debarment 
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regardless of their anticipated status at the time of contract 

award or commencement of work. 

(1) The signature on the Agreement by the University shall 

constitute certification that to the best of its knowledge 

and belief the University or any person associated therewith 

in the capacity of owner, partner, director, officer, 

principal investigator, project director, manager, auditor 

or any position involving the administration of Federal or 

State Funds:

(a.) Is not presently debarred, suspended, proposed for 

debarment, declared ineligible, or voluntarily 

excluded from covered transactions by any Federal 

department or agency; 

(b.) Has not within a three (3) year period preceding this 

Agreement been convicted of or had a civil judgment 

rendered against him/her for commission of fraud or a 

criminal offense in connection with obtaining, 

attempting to obtain, or performing a public (Federal, 

State or local) transaction or contract under a public 

transaction, violation of Federal or State antitrust 

statutes or commission of embezzlement, theft, 

forgery, bribery, falsification or destruction of 

records, making false statements or receiving stolen 

property;

(c.) Is not presently indicted for or otherwise criminally 

or civilly charged by a governmental entity (Federal, 

State or local) with commission of any of the offenses 

enumerated in paragraph (l)(b.) of this certification 

and,

(d.) Has not within a three (3) year period preceding this 

Agreement had one or more public transactions 
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(Federal, State or local) terminated for cause or 

default.

(2) Where the University is unable to certify to any of the 

statements in this certification, such University shall 

attach an explanation to this Agreement. 

(G) The University agrees to insure that the following certification 

be included in each subcontract Agreement to which it is a party, 

and further, to require said certification to be included in any 

lower tier subcontracts and purchase orders:

(1) The prospective lower tier participant certifies, by 

submission of this proposal, that neither it nor its 

principals is presently debarred, suspended, proposed for 

debarment, declared ineligible or voluntarily excluded from 

participation in this transaction by any Federal department 

or agency. 

(2) Where the prospective lower tier participant is unable to 

certify to any of the statements in this certification, such 

prospective participant shall attach an explanation to this 

proposal.

(H) This clause applies to those University who are or will be 

responsible for compliance with the terms of the Americans with 

Disabilities Act of 1990 (“Act”), Public Law 101-336, during the 

term of the Agreement.  The University represents that it is 

familiar with the terms of this Act and that it is in compliance 

with the Act.  Failure of the University to satisfy this standard 

as the same applies to performance under this Agreement, either 

now or during the term of the Agreement as it may be amended, will 

render the Agreement voidable at the option of the State upon 

notice to the University. 

(I) The term “date data” as used herein shall mean any program 

function that utilizes data or input which includes an indication 
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of or reference to the date.  The University represents that any 

hardware, software, data in a computer format and/or firmware 

[hereinafter referred to as “product(s)”] delivered to or 

developed for the State shall be capable of accurately processing 

(including, but not limited to, calculating, comparing and 

sequencing) date data from, into and/or between the twentieth and 

twenty-first centuries, including leap year calculations, when 

used in accordance with the purpose for which the State intends to 

use the product(s).  Such processing shall employ an expanded 

character format using at least eight digits in the date fields, 

but shall not be based upon a sliding scale format or increase the 

processing time of the product(s).  The accurate processing of 

date data by such product(s) from, into and/or between the 

twentieth and twenty-first centuries, including leap year 

calculations, shall hereinafter be referred to collectively as 

“Year 2000 compliant.”  In addition, said product(s) delivered to 

or developed for the State shall be capable of accurately 

processing date data throughout the twenty-first century, as well 

as from, into and/or between centuries. 

(J) Violence in the Workplace Prevention: 

This contract is subject to the provisions of Executive Order No. 

16 of Governor John G. Rowland, promulgated August 4, 1999 and, as 

such, the contract may be cancelled, terminated or suspended by 

the state for violation of or noncompliance with said Executive 

Order No. 16.  The parties to this contract, as part of the 

consideration hereof, agree that said Executive Order No. 16 is 

incorporated herein by reference and made a part hereof.  The 

parties agree to abide by such Executive Order. 
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CONNECTICUT REQUIRED CONTRACT/AGREEMENT PROVISIONS
March 6, 1998 

Specific Equal Employment Opportunity Responsibilities 

1. General

A. Equal Employment Opportunity Requirements not to discriminate and to take affirmative 
action to assure equal employment opportunity as required by Executive Order 11246, 
Executive Order 11375, the Railroad Revitalization and Regulatory Reform Act of 1976 and 
other U.S. Department of Transportation nondiscrimination legislation are set forth in 
this Required Contract/Agreement Provision.  The requirements set forth in these special 
provisions shall constitute the specific affirmative action requirements for project 
activities under this contract (or agreement) and supplement the equal employment 
opportunity requirements set forth in other related contract provisions. 

B. “Company” refers to any entity doing business with the Connecticut Department of 
Transportation and includes but is not limited to the following: 

Contractors   Vendors (where applicable) 
Subcontractors   Suppliers of Materials (where applicable) 
Consultants   Municipalities (where applicable) 
Subconsultants   Utilities (where applicable) 

C. The Company will work with the Connecticut Department of Transportation and the federal 
government in carrying out equal employment opportunity obligations and in their review 
of his/her activities under the contract or agreement. 

D. The Company and all their subcontractors or subconsultants holding subcontracts or 
subagreements of $10,000 or more on federally-assisted projects and $5,000 or more on 
state funded projects, will comply with the following minimum specific requirement 
activities of equal employment opportunity.  The Company will physically include these 
requirements in every subcontract or subagreement meeting the monetary criteria above 
with such modification of language as is necessary to make them binding on the 
subcontractor or subconsultant. 

E. These Required Contract Provisions apply to all state funded and/or federally-assisted 
projects, activities and programs in all facets of the Connecticut Department of 
Transportation operations resulting in contracts or agreements. 

2. Equal Employment Opportunity Policy

The Company will develop, accept and adopt as its operating policy an Affirmative Action Plan 
utilizing as a guide the Connecticut Department of Transportation Affirmative Action Plan 
Guideline.

3. Equal Employment Opportunity Officer

The Company will designate and make known to the State Department of Transportation 
contracting officers an equal employment opportunity officer (hereinafter referred to as the 
EEO Officer) who will have the responsibility for and must be capable of effectively 
administering and promoting an active program of equal employment opportunity and who must be 
assigned adequate authority and responsibility to do so. 

4. Dissemination of Policy

A. All members of the Company’s staff who are authorized to hire, supervise, promote, and 
discharge employees, or who recommend such action, or who are substantially involved in 
such action, will be made fully cognizant of, and will implement, the Company’s equal 
employment opportunity policy and contractual responsibilities to provide equal 
employment opportunity in each grade and classification of employment.  To ensure that 
the above agreement will be met, the following actions will be taken as a minimum: 

(1) Periodic meetings of supervisory and personnel office employees will be conducted 
before the start of work and then not less than once every six (6) months 
thereafter, at which time the Company’s equal employment opportunity policy and 
its implementation will be reviewed and explained.  The meetings will be 
conducted by the EEO Officer or other knowledgeable Company official. 
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(2) All new supervisory or personnel office employees will be given a thorough 
indoctrination by the EEO Officer or other knowledgeable Company official 
covering all major aspects of the Company’s equal employment opportunity 
obligations within thirty (30) days following their reporting for duty with the 
Company.

(3) All personnel who are engaged in direct recruitment for the project will be 
instructed by the EEO Officer or appropriate Company official in the Company’s 
procedures for locating and hiring protected class group employee. 

B. In order to make the Company’s equal employment opportunity policy known to all 
employees, prospective employees and potential sources of employees, i.e., schools, 
employment agencies, labor unions (where appropriate), college placement officers, etc., 
the Company will take the following actions: 

(1) Notices and posters setting forth the Company’s equal employment opportunity 
policy will be placed in areas readily accessible to employees, applicants for 
employment and potential employees. 

(2) The Company’s equal employment opportunity policy and the procedures to implement 
such policy will be brought to the attention of employees by means of meetings, 
employee handbooks, or other appropriate means. 

5. Recruitment

A. When advertising for employees, the Company will include in all advertisements for 
employees the notation:  “An Equal Opportunity Employees.”  All such advertisements 
will be published in newspapers or other publications having a large circulation among 
minority groups in the area from which the project work force would normally be 
derived.

B. The Company will, unless precluded by a valid bargaining agreement, conduct systematic 
and direct recruitment through public and private employee referral sources likely to 
yield qualified minority group applicants, including, but not limited to, State 
employment agencies, schools, colleges and minority group organizations.  To meet this 
requirement, the Company will, through its EEO Officer, identify sources of potential 
minority group employees, and establish with such identified sources procedures 
whereby minority group applicants may be referred to the Company for employment 
consideration.

In the event the Company has a valid bargaining agreement providing for exclusive 
hiring hall referrals, the Company is expected to observe the provisions of that 
agreement to the extent that the system permits the Company’s compliance with equal 
employment opportunity contract provisions.  (The U.S. Department of Labor has held 
that where implementation of such agreements have the effect of discriminating against 
minorities or women, or obligates the Company to do the same, such implementation 
violates Executive Order 11246, as amended.) 

C. The Company will encourage its present employees to refer minority group applicants 
for employment by posting appropriate notices or bulletins in the areas accessible to 
all such employees.  In addition, information and procedures with regard to referring 
minority group applicants will be discussed with employees. 

6. Personnel Actions

Wages, working conditions, and employee benefits shall be established and administered, 
and personnel actions of every type, including hiring, upgrading, promotion, transfer, 
demotion, layoffs, and termination, shall be taken without regard to race, color, 
religion, sex, or national origin, etc.  The following procedures shall be followed: 

A. The Company will conduct periodic inspections of project sites to insure that working 
conditions and employee facilities do not indicate discriminatory treatment of project 
site personnel. 

B. The Company will periodically evaluate the spread of wages paid within each 
classification to determine any evidence of discriminatory wage practices. 
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C. The Company will periodically review selected personnel actions in depth to determine 
whether there is evidence of discrimination.  Where evidence is found, the Company 
will promptly take corrective action.  If the review indicates that the discrimination 
may extend beyond the actions reviewed, such corrective action shall include all 
affected persons. 

D. The Company will promptly investigate all complaints of alleged discrimination made to 
the Company in connection with his obligations under this contract, will attempt to 
resolve such complaints, and will take appropriate corrective action within a 
reasonable time.  If the investigation indicates that the discrimination may affect 
persons other than the complainant, such corrective action shall include such other 
persons.  Upon completion of each investigation, the Company will inform every 
complainant of all of his avenues of appeal. 

E. The general contract provision entitled A(76) Affirmative Action Requirements is made 
part of this document by reference.  In conjunction with this contract provision, only 
the job categories will change in order to be comparable with the job categories 
utilized by the Company proposing to do business with the Connecticut Department of 
Transportation.  The goals and time tables will remain the same throughout the 
contract provision. 

7. Training and Promotion

A. The Company will assist in locating, qualifying, and increasing the skills of minority 
group and women employees, and applicants for employment. 

B. Consistent with the Company’s work force requirements and as permissible under Federal 
and State regulations, the Company shall make full use of training programs, i.e., 
apprenticeship, and on-the-job training programs for the geographical area of contract 
performance.  Where feasible, 25 percent of apprentices or trainees in each occupation 
shall be in their first year of apprenticeship or training.  In the event the Training 
Special Provision is provided under this contract, this subparagraph will be 
superseded.

C. The Company will advise employees and applicants for employment of available training 
programs and entrance requirements for each. 

D. The Company will periodically review the training and promotion potential of minority 
group and women employees and will encourage eligible employees to apply for such 
training and promotion. 

8. Unions

If the Company relies in whole or in part upon unions as a source of employees, it will 
use its best efforts to obtain the cooperation of such unions to increase opportunities 
for minority groups and women within the unions, and to effect referrals by such unions 
of minority and female employees.  Actions by the Company either directly or through an 
association acting as agent will include the procedures set forth below: 

A. The Company will use its best efforts to develop, in cooperation with the unions, 
joint training programs aimed toward qualifying more minority group members and women 
for membership in the unions and increasing the skills of minority group employees and 
women so that they may qualify for higher paying employment. 

B. The Company will use its best efforts to incorporate an equal employment opportunity 
clause into each union agreement to the end that such union will be contractually 
bound to refer applicants without regard to their race, color, religion, sex, or 
national origin, etc. 

C. The Company is to obtain information as to the referral practices and policies of the 
labor union except that to the extent such information is within the exclusive 
possession of the labor union and such labor union refuses to furnish such information 
to the Company, the Company shall so certify to the Connecticut Department of 
Transportation and shall set forth what efforts have been made to obtain such 
information

D. In the event the union is unable to provide the Company with a reasonable flow of 
minority and women referrals within the time limit set forth in the collective 
bargaining agreement, the Company will, through independent recruitment efforts, fill 
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the employment vacancies without regard to race, color, religion, sex or national 
origin, etc. making full efforts to obtain qualified and/or qualifiable minority group 
persons and women.  (The U.S. Department of Labor has held that it shall be no excuse 
that the union with which the Company has a collective bargaining agreement providing 
for exclusive referral failed to refer minority employees).  In the event the union 
referral practice prevents the Company from meeting the obligations pursuant to 
Executive Order 11246, as amended, these provisions, such Company shall immediately 
notify the Connecticut Department of Transportation. 

9. Subcontracting

A. The Company will use its best efforts to solicit bids from and to utilize minority 
group subcontractors, or subcontractors with meaningful minority group and female 
representation among their employees.  Companies shall obtain a list of applicable 
Disadvantaged Business Enterprises firms from the Division of Contract Compliance. 

B. The Company will use its best efforts to ensure subcontractor compliance with their 
equal employment opportunity obligations. 

C. The General Contract Provisions entitled “Minority Business Enterprises as 
Subcontractors” is made part of this document by reference and its requirements are 
applicable to all entities proposing to do business with the Connecticut Department of 
Transportation.

10. Records and Reports

For the duration of the project, the company will maintain records as are necessary to 
determine compliance with the Company’s equal employment opportunity obligations and 
Affirmative Action requirements.  Additionally, the company will submit all requested 
reports in the manner required by the contracting agency. 

A. The number of minority and nonminority group members and women employed in each work 
classification on the project. 

B. The progress and efforts being made in cooperation with unions to increase employment 
opportunities for minorities and women (applicable only to Companies which rely on 
whole or in part on unions as a source of their work force). 

C. The progress and efforts being made in locating, hiring, training, qualifying, and 
upgrading minority and female employees, and 

D. The progress and efforts being made in securing the services of minority and female 
owned businesses. 

(1) All such records must be retained for a period of three (3) years following 
completion of the contract work and shall be available at reasonable times and 
places for inspection by authorized representatives of the State Department of 
Transportation and the U.S. Department of Transportation including consultant 
firms.

(2) If on-the-job training is being required by the “Training Special Provision,” 
the Company will be required to furnish a Monthly Training Report and 
Supplement Report (1409) for each trainee. 

11. Affirmative Action Plan

A. Contractors, subcontractors, vendors, suppliers, and all other Companies with 
contracts, agreements or purchase orders completely state funded will submit an 
Affirmative Action Plan if the contract value is $5,000 or over. 

B. Contractors, subcontractors, vendors, suppliers, and all other Companies with 
federally-assisted contracts, agreements, or purchase orders valued at $10,000 or more 
will submit an Affirmative Action Plan. 

C. Companies with contracts, agreements, or purchase orders with total dollar value under
that which is stipulated in A and B above shall be exempt from the required submission 
of an Affirmative Action Plan unless otherwise directed by the Division of Contract 
Compliance.
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AGREEMENTS WITH GOALS
SPECIAL PROVISIONS

DISADVANTAGED BUSINESS ENTERPRISES
AS SUBCONTRACTORS AND MATERIAL SUPPLIERS OR MANUFACTURERS

FOR FEDERAL FUNDED PROJECTS

Revised – October 16, 2000 

NOTE: Certain of the requirements and procedures stated in this special provision are applicable prior to the 
execution of the Contract document. 

I. ABBREVIATIONS AND DEFINITIONS AS USED IN THIS SPECIAL PROVISION

A. “CDOT” means the Connecticut Department of Transportation. 

B. “DOT” means the U.S. Department of Transportation, including the Office of the Secretary, the 
Federal Highway Administration (“FHWA”), the Federal Transit Administration (“FTA”), and the 
Federal Aviation Administration (“FAA”). 

C. “Broker” means a party acting as an agent for others in negotiating contracts, agreements, 
purchases, sales, etc., in return for a fee or commission. 

D. “Contract,” “agreement” or “subcontract” means a legally binding relationship obligating a seller 
to furnish supplies or services (including, but not limited to, construction and professional 
services) and the buyer to pay for them.  For the purposes of this provision a lease for equipment 
or products is also considered to be a Contract. 

E. “Contractor,” means a consultant, second party or any other entity doing business with CDOT or, 
as the context may require, with another Contractor. 

F. “Disadvantaged Business Enterprise” (“DBE”) means a small business concern: 

1. That is at least 51 percent owned by one or more individuals who are both socially and 
economically disadvantaged or, in the case of a corporation, in which 51 percent of the stock 
of which is owned by one or more such individuals; and 

2. Whose management and daily business operations are controlled by one or more of the 
socially and economically disadvantaged individuals who own it. 

G. “DOT-assisted Contract” means any Contract between a recipient and a Contractor (at any tier) 
funded in whole or in part with DOT financial assistance, including letters of credit or loan 
guarantees. 

H. “Good Faith Efforts” means efforts to achieve a DBE goal or other requirement of this part which, 
by their scope, intensity, and appropriateness to the objective, can reasonably be expected to fulfill 
the program requirement.  Refer to Appendix A of 49 Code of Federal Regulation (“CFR”) Part 26 
– “Guidance Concerning Good Faith Efforts,” a copy of which is attached to this provision, for 
guidance as to what constitutes good faith efforts. 
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I. “Small Business Concern” means, with respect to firms seeking to participate as DBEs in DOT-
assisted Contracts, a small business concern as defined pursuant to Section 3 of the Small Business 
Act and Small Business Administration (“SBA”) regulations implementing it (13 CFR Part 121) that 
also does not exceed the cap on average annual gross receipts specified in 49 CFR Part 26, Section 
26.65(b). 

J. “Socially and Economically Disadvantaged Individuals” means any individual who is a citizen (or 
lawfully admitted permanent resident) of the United States and who is – 

1. Any individual who CDOT finds on a case-by-case basis to be socially and economically 
disadvantaged individual. 

2. Any individuals in the following groups, members of which are rebuttably presumed to be 
socially and economically disadvantaged: 

i.  “Black Americans,” which includes persons having origins in any of the Black racial 
groups of Africa; 

ii. “Hispanic Americans,” which includes persons of Mexican, Puerto Rican, Cuban, 
Dominican, Central or South American, or other Spanish or Portuguese culture or origin, 
regardless of race; 

iii. “Native Americans,” which includes persons who are American Indians, Eskimos, 
Aleuts, or Native Hawaiians; 

iv. “Asian-Pacific Americans,” which includes persons whose origins are from Japan, China, 
Taiwan, Korea, Burma (Myanmar), Vietnam, Laos, Cambodia (Kampuchea), Thailand, 
Malaysia, Indonesia, the Philippines, Burnei, Samoa, Guam, The U.S. Trust Territories of 
the Pacific Islands (Republic of Palau), the Commonwealth of the Northern Marianas 
Islands, Macao, Fiji, Tonga, Kirbati, Juvalu, Nauru, Federated States of Micronesia, or 
Hong Kong; 

v. “Subcontinent Asian Americans,” which includes persons whose origins are from India, 
Pakistan, Bangladesh, Bhutan, the Maldives Islands, Nepal or Sri Lanka; 

vi. Women; 

vii. Any additional groups whose members are designated as socially and economically 
disadvantaged by the SBA, at such time as the SBA designation becomes effective. 

II. GENERAL REQUIREMENTS

A. The Contractor, sub-recipient or subcontractor shall not discriminate on the basis of race, color, 
national origin, or sex in the performance of this Contract.  The Contractor shall carry out 
applicable requirements of 49 CFR Part 26 in the award and administration of DOT-assisted 
Contracts.  Failure by the Contractor to carry out these requirements is a material breach of this 
Contract, which may result in the termination of the Contract or such other remedy, as the DOT 
deems appropriate. 
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B. The Contractor shall cooperate with CDOT and DOT in implementing the requirements 
concerning DBE utilization on this Contract in accordance with Title 49 of the Code of Federal 
Regulations, Part 26 entitled “Participation by Disadvantaged Business Enterprises in Department 
of Transportation Financial Assistance Programs” (“49 CFR Part 26”), as revised.  The Contractor 
shall also cooperate with CDOT and DOT in reviewing the Contractor’s activities relating to this 
Special Provision.  This Special Provision is in addition to all other equal opportunity employment 
requirements of this Contract. 

C. The Contractor shall designate a liaison officer who will administer the Contractor’s DBE 
program.  Upon execution of this Contract, the name of the liaison officer shall be furnished in 
writing to CDOT’s Division of Contract Compliance. 

D. For the purpose of this Special Provision, DBEs to be used to satisfy the DBE goal must be certified 
by CDOT’s Division of Contract Compliance for the type(s) of work they will perform. 

E. If the Contractor allows work designated for DBE participation required under the terms of this 
Contract and required under III-B to be performed by other than the named DBE organization 
without concurrence from CDOT’s unit administering the Contract, CDOT will not pay the 
Contractor for the value of the work performed by organizations other than the designated DBE. 

F. At the completion of all Contract work, the Contractor shall submit a final report to CDOT’s unit 
administering the Contract indicating the work done by, and the dollars paid to DBEs.  If the 
Contractor does not achieve the specified Contract goals for DBE participation, the Contractor shall 
also submit written documentation to the CDOT unit administering the Contract detailing its good faith 
efforts to satisfy the goal that were made during the performance of the Contract.  Documentation is to 
include but not be limited to the following: 

1. A detailed statement of the efforts made to select additional subcontracting opportunities to be 
performed by DBEs in order to increase the likelihood of achieving the stated goal. 

2. A detailed statement, including documentation of the efforts made to contact and solicit 
bids/proposals with CDOT certified DBEs, including the names, addresses, dates and telephone 
numbers of each DBE contacted, and a description of the information provided to each DBE 
regarding the scope of services and anticipated time schedule of work items proposed to be 
subcontracted and nature of response from firms contacted. 

3. Provide a detailed statement for each DBE that submitted a subcontract proposal, which the 
Contractor considered not to be acceptable stating the reasons for this conclusion. 

4. Provide documents to support contacts made with CDOT requesting assistance in satisfying the 
Contract specified goal. 

5. Provide documentation of all other efforts undertaken by the Contractor to meet the defined 
goal. 
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G. Failure of the Contractor at the completion of all Contract work to have at least the specified 
percentage of this Contract performed by DBEs as required in III-B will result in the reduction in 
Contract payments to the Contractor by an amount determined by multiplying the total Contract 
value by the specified percentage required in III-B and subtracting from that result, the dollar 
payments for the work actually performed by DBEs.  However, in instances where the Contractor 
can adequately document or substantiate its good faith efforts made to meet the specified 
percentage to the satisfaction of CDOT, no reduction in payments will be imposed. 

H. All records must be retained for a period of three (3) years following acceptance by CDOT of the 
Contract and shall be available at reasonable times and places for inspection by authorized 
representatives of CDOT and Federal agencies.  If any litigation, claim, or audit is started before 
the expiration of the three (3) year period, the records shall be retained until all litigation, claims, 
or audits findings involving the records are resolved. 

I. Nothing contained herein, is intended to relieve any Contractor or subcontractor or material 
supplier or manufacturer from compliance with all applicable Federal and State legislation or 
provisions concerning equal employment opportunity, affirmative action, nondiscrimination and 
related subjects during the term of this Contract. 

III. SPECIFIC REQUIREMENTS:

A. The Contractor shall assure that certified DBEs will have an opportunity to compete for 
subcontract work on this Contract, particularly by arranging solicitations and time for the 
preparation of proposals for services to be provided so as to facilitate the participation of DBEs 
regardless if a Contract goal is specified or not. 

B. Contract goal for DBE participation equaling   0   percent of the total Contract value has been 
established for this Contract.  Compliance with this provision may be fulfilled when a DBE or any 
combination of DBEs perform work under Contract in accordance with 49 CFR Part 26, Subpart 
C, Section 26.55, as revised.  Only work actually performed by and/or services provided by 
DBEs which are certified for such work and/or services can be counted toward the DBE 
goal.  Supplies and equipment a DBE purchases or leases from the prime Contractor or its 
affiliate cannot be counted toward the goal.

If the Contractor does not document commitments, by subcontracting and/or procurement of 
material and/or services that at least equal the goal stipulated in III-B, or document a plan which 
indicates how the Contractor intends to meet the goal in the future phase(s) of the work, the 
Contractor must document the good faith efforts that outline the steps it took to meet the goal in 
accordance with VII. 

C. Prior to execution of the Contract the Contractor shall indicate, in writing on the forms provided 
by CDOT to the Director of Contract Administration or CDOT’s unit administering the Contract, 
the DBE(s) it will use to achieve the goal indicated in III-B.  The submission shall include the 
name and address of each DBE that will participate in this Contract, a description of the work each 
will perform and the dollar amount of participation.  This information shall be signed by the 
named DBE and the Contractor.  The named DBE shall be from a list of certified DBEs available 
from CDOT.  In addition, the named DBE(s) shall be certified to perform the type of work 
they will be contracted to do.
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D. The prime Contractor shall provide a fully executed copy of each agreement with each DBE named to 
achieve the goal indicated in III-B to CDOT’s unit administering the Contract. 

E. The Contractor is required, should there be a change in a DBE they submitted in III-C, to submit 
documentation to CDOT’s unit administering the Contract which will substantiate and justify the 
change, (i.e., documentation to provide a basis for the change for review and approval by CDOT’s 
unit administering the Contract) prior to the implementation of the change.  The Contractor must 
demonstrate that the originally named DBE is unable to perform in conformity to the scope of 
service or is unwilling to perform, or is in default of its Contract, or is overextended on other jobs.  
The Contractor’s ability to negotiate a more advantageous agreement with another 
subcontractor is not a valid basis for change.  Documentation shall include a letter of release from 
the originally named DBE indicating the reason(s) for the release. 

F. Contractors subcontracting with DBEs to perform work or services as required by this Special 
Provision shall not terminate such firms without advising CDOT’s unit administering the Contract in 
writing, and providing adequate documentation to substantiate the reasons for termination if the 
DBE has not started or completed the work or the services for which it has been contracted to 
perform. 

G. When a DBE is unable or unwilling to perform or is terminated for just cause the Contractor shall 
make good faith efforts to find other DBE opportunities to increase DBE participation to the extent 
necessary to at least satisfy the goal required by III-B. 

H. In instances where an alternate DBE is proposed, a revised submission to CDOT’s unit administering 
the Contract together with the documentation required in III-C, III-D, and III-E, must be made for its 
review and approval. 

I. Each quarter after execution of the Contract, the Contractor shall submit a report to CDOT’s unit 
administering the Contract indicating the work done by, and the dollars paid to the DBE for the 
current quarter and to date. 

IV. MATERIAL SUPPLIERS OR MANUFACTURERS

A. If the Contractor elects to utilize a DBE supplier or manufacturer to satisfy a portion or all of the 
specified DBE goal, the Contractor must provide the CDOT with: 

1. An executed “Connecticut Department of Transportation DBE Supplier/Manufacturer Affidavit” 
(sample attached), and 

2. Substantiation of payments made to the supplier or manufacturer for materials used on the 
project.

B. Credit for DBE suppliers is limited to 60% of the value of the material to be supplied, provided such 
material is obtained from a regular DBE dealer.  A regular dealer is a firm that owns, operates, or 
maintains a store, warehouse or other establishment in which the materials or supplies required for 
the performance of the Contract are bought, kept in stock and regularly sold or leased to the public in 
the usual course of business.  To be a regular dealer, the firm must engage in, as its principal 
business, and in its own name, the purchase and sale of the products in question.  A regular dealer in 
such bulk items as steel, cement, gravel, stone and petroleum products, need not keep such products 
in stock if it owns or operates distribution equipment.  Brokers and packagers shall not be regarded 
as material suppliers or manufacturers. 



Oct.-00 

6 OF 12 

C. Credit for DBE manufacturers is 100% of the value of the manufactured product.  A manufacturer is 
a firm that operates or maintains a factory or establishment that produces on the premises the 
materials or supplies obtained by the Department of Transportation or Contractor. 

V. NON-MANUFACTURING OR NON-SUPPLIER DBE CREDIT:

A. Contractors may count towards their DBE goals the following expenditures with DBEs that are not 
manufacturers or suppliers: 

1. Reasonable fees or commissions charged for providing a bona fide service such as professional, 
technical, consultant or managerial services and assistance in the procurement of essential 
personnel, facilities, equipment materials or supplies necessary for the performance of the 
Contract provided that the fee or commission is determined by the CDOT to be reasonable and 
consistent with fees customarily allowed for similar services. 

2. The fees charged for delivery of materials and supplies required on a job site (but not the cost of 
the materials and supplies themselves) when the hauler, trucker, or delivery service is a DBE but is 
not also the manufacturer of or a regular dealer in the materials and supplies, provided that the fees 
are determined by the CDOT to be reasonable and not excessive as compared with fees 
customarily allowed for similar services. 

3. The fees or commissions charged for providing bonds or insurance specifically required for the 
performance of the Contract, provided that the fees or commissions are determined by the CDOT 
to be reasonable and not excessive as compared with fees customarily allowed for similar services. 

VI. BROKERING

A. Brokering of work by DBEs who have been approved to perform subcontract work with their own 
workforce and equipment is not allowed, and is a Contract violation. 

B. DBEs involved in the brokering of subcontract work that they were approved to perform may be 
decertified. 

C. Firms involved in the brokering of work, whether they are DBEs and/or majority firms who engage in 
willful falsification, distortion or misrepresentation with respect to any facts related to the project shall 
be referred to the U.S. Department of Transportation’s Office of the Inspector General for prosecution 
under Title 18, U.S. Code, Section 10.20. 
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VII. REVIEW OF PRE-AWARD GOOD FAITH EFFORTS

A. If the Contractor does not document commitments by subcontracting and/or procurement of material 
and/or services that at least equal the goal stipulated in III-B before execution of the Contract, or 
document a plan which indicates how the Contractor intends to meet the goal in future phase(s) of the 
work, the Contractor must document the good faith efforts that outline the specific steps it took to meet 
the goal.  Execution of the Contract will proceed if the Contractor’s good faith efforts are deemed 
satisfactory and approved by CDOT.  To obtain such an exception, the Contractor must submit an 
application to CDOT’s Director of Contract Administration or CDOT’s unit administering the 
Contract, which documents the specific good faith efforts that were made to meet the DBE goal.  
Application forms for Review of Pre-Award Good Faith Efforts are available from CDOT’s 
Division of Contract Administration.

The application must include the following documentation: 

1. a statement setting forth in detail which parts, if any, of the Contract were reserved by the 
Contractor and not available for subcontracting; 

2. a statement setting forth all parts of the Contract that are likely to be sublet; 

3. a statement setting forth in detail the efforts made to select subcontracting work in order to likely 
achieve the stated goal; 

4. copies of all letters sent to DBEs; 

5. a statement listing the dates and DBEs that were contacted by telephone and the result of each 
contact; 

6. a statement listing the dates and DBEs that were contacted by means other than telephone and the 
result of each contact; 

7. copies of letters received from DBEs in which they declined to bid or submit proposals; 

8. a statement setting forth the facts with respect to each DBE bid/proposal received and the 
reason(s) any such bid/proposal was declined; 

9. a statement setting forth the dates that calls were made to CDOT’s Division of Contract 
Compliance seeking DBE referrals and the result of each such call; and 

10. Any information of a similar nature relevant to the application. 

B. All applications shall be submitted to the Director of Contract Administration or CDOT’s unit 
administering the Contract.  Upon receipt of the submission of an application for review of pre-award 
good faith efforts, CDOT’s Director of Contract Administration or CDOT’s unit administering the 
Contract shall submit the documentation to the Division of Contract Compliance who will review the 
documents and determine if the package is complete and accurate and adequately documents the 
Contractor’s good faith efforts.  Within fourteen (14) days of receipt of the documentation the Division 
of Contract Compliance shall notify the Contractor by certified mail of the approval or denial of its 
good faith efforts. 
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C. If the Contractor’s application is denied, the Contractor shall have seven (7) days upon receipt of 
written notification of denial to request administrative reconsideration.  The Contractor’s request for 
administrative reconsideration should be sent in writing to:  Director of Contract Administration or 
CDOT’s unit administering the Contract, P.O. Box 317546, Newington, CT 06131-7546.  The Director 
of Contract Administration or CDOT’s unit administering the Contract will forward the Contractor’s 
reconsideration request to the DBE Screening Committee.  The DBE Screening Committee will 
schedule a meeting within fourteen (14) days from receipt of the Contractors request for administrative 
reconsideration and advise the Contractor of the date, time and location of the meeting.  At this 
meeting the Contractor will be provided with the opportunity to present written documentation and/or 
argument concerning the issue of whether it made adequate good faith efforts to meet the goal.  Within 
seven (7) days following the reconsideration meeting, the chairperson of the DBE Screening 
Committee will send the contractor via certified mail a written decision on its reconsideration request, 
explaining the basis of finding either for or against the request.  The DBE Screening Committee’s 
decision is final.  If the reconsideration is denied, the Contractor shall indicate in writing to the 
Director of Contract Administration or CDOT’s unit administering the Contract within fourteen 
(14) days of receipt of written notification of denial, the DBEs it will use to achieve the goal 
indicated in III-B.

D. Approval of pre-execution good faith efforts does not relieve the Contractor from its obligation to 
make additional good faith efforts to achieve the DBE goal should contracting opportunities arise 
during actual performance of the Contract work. 
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APPENDIX A TO 49 CFR PART 26 – GUIDANCE CONCERNING GOOD FAITH EFFORTS 

I. When, as a recipient, you establish a Contract goal on a DOT-assisted Contract, a Bidder/Contractor 
must, in order to be responsible and/or responsive, make good faith efforts to meet the goal.  The 
Bidder/Contractor can meet this requirement in either of two ways.  First, the Bidder/Contractor can 
meet the goal, documenting commitments for participation by DBE firms sufficient for this purpose.  
Second, even if it doesn’t meet the goal, the Bidder/Contractor can document adequate good faith 
efforts.  This means that the Bidder/Contractor must show that it took all necessary and reasonable 
steps to achieve a DBE goal or other requirement of this part which, by their scope, intensity, and 
appropriateness to the objective, could reasonably be expected to obtain sufficient DBE participation, 
even if they were not fully successful. 

II. In any situation in which you have established a Contract goal, Part 26 requires you to use the good 
faith efforts mechanism of this part.  As a recipient, it is up to you to make a fair and reasonable 
judgment whether a Bidder/Contractor that did not meet the goal made adequate good faith efforts.  It 
is important for you to consider the quality, quantity, and intensity of the different kinds of efforts that 
the Bidder/Contractor has made.  The efforts employed by the Bidder/Contractor should be those that 
one could reasonably expect a Bidder/Contractor to take if the Bidder/Contractor were actively and 
aggressively trying to obtain DBE participation sufficient to meet the DBE Contract goal.  Mere pro 
forma efforts are not good faith efforts to meet the DBE Contract requirements.  We emphasize, 
however, that your determination concerning the sufficiency of the firm’s good faith efforts is a 
judgment call:  meeting quantitative formulas is not required. 

III. The Department also strongly cautions you against requiring that a Bidder/Contractor meet a Contract 
goal (i.e., obtain a specified amount of DBE participation) in order to be awarded a Contract, even 
though the Bidder/Contractor makes an adequate good faith efforts showing.  This rule specifically 
prohibits you from ignoring bona fide good faith efforts. 

IV. The following is a list of types of actions which you should consider as part of the Bidder/Contractor’s 
good faith efforts to obtain DBE participation.  It is not intended to be a mandatory checklist, nor is it 
intended to be exclusive or exhaustive.  Other factors or types of efforts may be relevant in appropriate 
cases.

A. Soliciting through all reasonable and available means (e.g. attendance at pre-bid meetings, 
advertising and/or written notices) the interest of all certified DBEs who have the capability to 
perform the work of the Contract.  The Bidder/Contractor must solicit this interest within 
sufficient time to allow the DBEs to respond to the solicitation.  The Bidder/Contractor must 
determine with certainty if the DBEs are interested by taking appropriate steps to follow up initial 
solicitations. 

B. Selecting portions of the work to be performed by DBEs in order to increase the likelihood that the 
DBE goals will be achieved.  This includes, where appropriate, breaking out Contract work items 
into economically feasible units to facilitate DBE participation, even when the prime Contractor 
might otherwise prefer to perform these work items with its own forces. 
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C. Providing interested DBEs with adequate information about the plans, specifications, and 
requirements of the Contract in a timely manner to assist them in responding to a solicitation. 

D. (1) Negotiating in good faith with interested DBEs.  It is the Bidder/Contractor’s responsibility to 
make a portion of the work available to DBE subcontractors and suppliers and to select those 
portions of the work or material needs consistent with the available DBE subcontractors and 
suppliers, so as to facilitate DBE participation.  Evidence of such negotiation includes the 
names, addresses, and telephone numbers of DBEs that were considered; a description of the 
information provided regarding the plans and specifications for the work selected for 
subcontracting; and evidence as to why additional agreements could not be reached for DBEs 
to perform the work. 

(2) A Bidder/Contractor using good business judgment would consider a number of factors in 
negotiating with subcontractors, including DBE subcontractors, and would take a firm’s price 
and capabilities as well as Contract goals into consideration.  However, the fact that there may 
be some additional costs involved in finding and using DBEs is not in itself sufficient reason 
for a Bidder/Contractor’s failure to meet the Contract DBE goal, as long as such costs are 
reasonable.  Also, the ability or desire of a prime Contractor to perform the work of a Contract 
with its own organization does not relieve the Bidder/Contractor of the responsibility to make 
good faith efforts.  Prime Contractors are not, however, required to accept higher quotes from 
DBEs if the price difference is excessive or unreasonable. 

E. Not rejecting DBEs as being unqualified without sound reasons based on a thorough investigation 
of their capabilities.  The Contractor’s standing within its industry, membership in specific groups, 
organizations, or associations and political or social affiliations (for example union vs. non-union 
employee status) are not legitimate causes for the rejection or non-solicitation of bids/proposals in 
the Contractor’s efforts to meet the project goal. 

F. Making efforts to assist interested DBEs in obtaining bonding, lines of credit, or insurance as 
required by the recipient or Contractor. 

G. Making efforts to assist interested DBEs in obtaining necessary equipment, supplies, materials, or 
related assistance or services. 

H. Effectively using the services of available minority/women community organizations; 
minority/women Contractors’ groups; local, state, and Federal minority/women business 
assistance offices; and other organizations as allowed on a case-by-case basis to provide assistance 
in the recruitment and placement of DBEs. 
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V. In determining whether a Bidder/Contractor has make good faith efforts, you may take into account the 
performance of other bidder/Contractors in meeting the Contract.  For example, when the apparent 
successful Bidder/Contractor fails to meet the Contract goal, but others meet it, you may reasonably raise 
the question of whether, with additional reasonable efforts, the apparent successful Bidder/Contractor could 
have met the goal.  If the apparent successful Bidder/Contractor fails to meet the goal, but meets or exceeds 
the average DBE participation obtained by other Bidder/Contractors, you may view this, in conjunction 
with other factors, as evidence of the apparent successful Bidder/Contractor having made good faith efforts. 
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CONNECTICUT DEPARTMENT OF TRANSPORTATION 
DBE SUPPLIER/MANUFACTURER AFFIDAVIT 

This affidavit must be completed by the State Contractor’s DBE notarized and attached to the Contractor’s request to utilize a DBE
supplier or manufacturer as a credit towards its DBE Contract requirements; failure to do so will result in not receiving credit towards the 
Contract DBE requirement. 

                    State Project No.                                                           

                    Federal Aid Project No.                                                 

                    Description of Project                                                                                                                                                      

I,                                                                                     , acting in behalf of                                                                                           
   (Name of person signing Affidavit)                                                                 (DBE person, firm, association or organization) 
of which I am the                                                                 certify and affirm that                                                                                           
                                        (Title of Person)                                                                         (DBE person, firm, association or organization) 

is certified Connecticut Department of Transportation DBE.  I further certify and affirm that I have read and understand 49 CFR, Sec. 
26.55(e)(2), as the same may be revised. 

I further certify and affirm that                                                                                                                      will assume the actual and 
                                                                          (DBE person, firm, association or organization) 

contractual responsibility for the provision of the materials and/or supplies sought by                                                             .
                                                                                                                                                         (State Contractor) 
If a manufacturer, I produce goods from raw materials or substantially alter them before resale, or if a supplier, I perform a commercially 
useful function in the supply process. 

I understand that false statements made herein are punishable by Law (Sec. 53a-157), CGS, as revised). 

                                                                                                                                                                          
                    (Name of Organization or Firm) 

                                                                                                                                                                          
                    (Signature & Title of Official making the Affidavit) 

Subscribed and sworn to before me, this            day of                                20          .

Notary Public (Commissioner of the Superior Court) 

My Commission Expires 

CERTIFICATE OF CORPORATION 

I,                                                                         , certify that I am the                                                                                           (Official) 
of the Organization named in the foregoing instrument; that I have been duly authorized to affix the seal of the Organization to such 
papers as require the seal; that                                              , who signed said instrument on behalf of the Organization, was then  
                                                        of said Organization; that said instrument was duly signed for and in behalf of said Organization by 
authority of its governing body and is within the scope of its organizational powers. 

                                                                                                                                                                                                
                                                                            (Signature of Person Certifying)                                  (Date) 
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ABILITY OF WOOD FIBER MATERIALS TO ATTENUATE HEAVY METALS
ASSOCIATED WITH HIGHWAY RUNOFF

Project Number: NETC 03-1 

Principle Investigators:  Dr. Allison MacKay (PI), Dr. Norman Garrick (co-PI) 

Address: Civil and Environmental Engineering Department 
University of Connecticut 
261 Glenbrook Rd., Unit – 2037 
Storrs, CT 06269-2037 
(860)-486-2450

Budget: $72,000

Duration: 24 months, August 23, 2003 to August 22, 2005

PROJECT SUMMARY

Roadway runoff is a significant source of toxic contaminants in US surface waters.  
Woody materials have the potential to attenuate suspended solids, heavy metals and organic 
contaminants in roadway runoff.  The objective of this research is to identify the key parameters 
that influence the effectiveness of wood fiber filters for removing typical contaminants from 
roadway runoff.  This objective will be met through a combination of laboratory and field 
studies.  Laboratory column studies will be used to assess the removal of heavy metals (nickel, 
copper), organic contaminants (polycyclic aromatic hydrocarbons), nutrients (nitrogen, 
phosphorus) and suspended solids from urban stormwater.  The parameters that will be varied 
are flushing rate, wet-dry cycles, wood types and treatments (fresh, aged) and salt concentration.  
Contaminant retention will be compared to a control treatment of clean gravel with the same 
particle size and porosity as the woody materials.  Field measurements of contaminant 
attenuation will be made by collecting influent and effluent from New England stormwater 
control structures (slope stabilization, berm) that employ the same wood materials as used in 
laboratory tests.  Results of this research will be used to evaluate the extent to which woody 
materials currently used for stormwater flow control also attenuate contaminant transport from 
roadways.  Additionally, there results will guide the design of new, economical wood fiber-based 
stormwater control applications with the goal of attenuating roadway contaminant transport.
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SIGNIFICANCE OF THE PROBLEM
 Roadway runoff constitutes an important non-point source of contaminants to surface 
waters in the US.  Hoffman et al. [1] estimated that 50% of polycyclic aromatic hydrocarbon 
(PAH) mass input to the Pawtuxed River, RI from could be attributed to flushing of road 
surfaces within this urban watershed.  In addition to toxic contaminants, such as PAHs and 
heavy metals, stormwater runoff from roads also contributes excess nutrients and suspended 
solids to streams and rivers.  The extent to which roadway runoff impairs surface- and 
groundwater quality in other watersheds throughout New England and the US is little known.
To protect future water quality as vehicle volumes continue to increase and as usage shifts from 
automobiles to trucks, there is an urgent need to assess feasible remediation techniques to 
attenuate the transfer of roadway-derived contaminants to surface- and groundwaters. 

 Stormwater management and treatment to attenuate roadway-derived contaminants is 
inherently challenging.  Some of the engineering constraints include erratic contaminant 
deposition patterns on roadways, variable runoff flows, and pre-existing stormwater management 
approaches.  The types of roadway-derived contaminants are diverse, including metals, organic 
compounds, ionic and nonionic species that may be dissolved in the rainwater or associated with 
particulate matter.  Furthermore, a cheap remedial approach that is effective for these diverse 
contaminant types is needed because there is no direct economic pay-back from roadway runoff 
treatment. 

OBJECTIVES OF THE RESEARCH

Woody materials constitute a cheap, abundant material with the potential to attenuate the diverse 
suite of contaminants associated with roadway runoff. 

The objective of this research is to identify the key parameters that affect the efficacy of wood 
fibers for removing typical contaminants from roadway runoff, including heavy metals, PAHs, 
nutrients, and suspended solids. 

This objective will be achieved by completing the following tasks: 

1. Laboratory column studies to assess effects of the following variables on 
contaminant retention: 

a. wood type and particle size; 
b. flow rate; 
c. wet-dry cycles; 
d. salt concentration, and 
e. wood-aging effects. 

1. Field measurements to assess wood-aging effects. 

The significance of this research is that it will: 

identify key design parameters for remedial structures incorporating woody materials to be 
used for stormwater management in future roadway projects, and 

enable the evaluation of the contaminant-attenuation effectiveness of current stormwater 
flow management techniques that incorporate woody materials, such as mulches used in 
slope stabilization and berm construction. 
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STATE OF CURRENT KNOWLEDGE

CHARACTERIZATION OF ROADWAY-DERIVED CONTAMINANTS

Rain and snow melt water from roadways contains heavy metals, suspended solids, 
bacteria, organic compounds and nutrients [2, 3].  These runoff constituents originate from 
exhaust byproducts, tire and pavement wear, fluid leakage, wet and dry deposition and roadway 
maintenance activities.  The relative contributions of different roadway-derived contaminants 
(e.g., copper-to-nitrogen-to-suspended solids ratio) depend strongly upon land-use patterns 
surrounding the road [4].  The total contaminant load in stormwater varies throughout a runoff 
event.  The so-called “first flush” volume, roughly 20% of the total runoff volume [5], has 
contaminant concentrations that are at least an order of magnitude greater than the mean 
concentration of the event [4, 6].  The extent to which first-flush concentrations exceed mean 
concentrations is influenced by the duration of the dry period preceding a particular runoff event 
[7].  Consequently, the contaminant input for a roadway runoff remedial measure is not well-
known because concentrations and loads of roadway contaminants vary both spatially and 
temporally. 

Despite the variable magnitude of contaminant loads in runoff events, the distribution of 
toxic contaminants among dissolved and particulate phases in the first flush appear to be 
consistent among studies.  Copper, lead and zinc are particle-associated and exhibit a negative 
correlation with particle size [8, 9].  PAH compounds are present in both dissolved and 
particulate forms, although the most toxic compounds in this class are particle-associated [6].  
Cadmium and nickel are dissolved in runoff water, and also may be associated with fine particles 
that pass through the filters used to separate the particulate fraction [6, 8].  Although these trends 
have been observed in multiple studies, it has not been possible to develop predictive 
correlations between dissolved or particulate contaminant concentrations and bulk water quality 
parameters (e.g., total suspended solids) due to the variable nature of contaminant deposition 
patterns on roadways. 

Roadway runoff characterization studies do give insight into treatment strategies that will 
be most effective for immobilizing contaminants.  For example, to attenuate copper 
concentrations, the runoff remediation technique must remove very fine particles effectively.  
The remediation strategy must be effective for immobilizing dissolved constitutents, if cadmium 
and soluble PAH concentrations are to be decreased also.  Dissolved and fine-particle associated 
contaminants are not well-removed by present stormwater management practices such as ditches 
and detention basins, that employ gravitational settling.  However, present stormwater 
management techniques could be improved by adding the capacity for fine particle filtration and 
dissolved contaminant sorption.  Woody materials are readily available and cheap materials that 
could be incorporated into storm water management practices to attenuate concentrations of 
roadway derived contaminants that are dissolved or associated with fine particulate matter. 
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CONTAMINANT UPTAKE BY WOODY MATERIALS

The uptake of dissolved organic compounds and metals by wood, and other fibrous plant 
materials, has been studied in controlled laboratory studies [10-12].  Partitioning of organic 
compounds into wood is proportional to the lignin content of the wood tissue [10, 11, 13].  The 
uptake capacity of dissolved organic compounds by wood is expected to continue over long 
times in the field.  Wood degradation processes preferentially deplete cellulosic components, 
leaving lignin structures to undergo very slow transformation [14].  Additionally, colonization of 
wood surfaces by bacteria populations may facilitate the transformation of entrapped organic 
contaminants to less toxic compounds. 

 The mechanisms of dissolved metal uptake by wood tissues are less understood than for 
the case of organic sorption to wood [15].  Contradictory results have been obtained in the case 
of metal sorption by lignin.  Isolated lignins were found to have high metal binding capacities for 
copper, iron and aluminum [16, 17]; however, copper binding capacities were negatively 
correlated with lignin content in whole wood and plant tissues [15].  This last observation may 
be consistent with the explanation that wood extractives are the most important component for 
complexing metals [15].  Generally, the extractive fractions decrease as plants become more 
woody [18].  If metal binding sites are associated with the extractable components of wood, 
metal uptake may decline over time as stormwater flushes these components from the wood 
particles.  Chemical modifications have been employed to increase the metal uptake capacity of 
lignin and cellulosic components of wood [see review in 15]; however, such treatments are not 
justified in roadway runoff treatment applications where there is no cost-recovery of added wood 
pre-treatment expenses. 

 Ultimately, the effectiveness of wood particles to take up dissolved contaminants from 
the aqueous phase depends on the relative rates of (1) stormwater flushing past wood particles 
and (2) contaminant diffusion to sorption sites inside the wood tissue.  We characterized the 
uptake kinetics of organic compounds by wood particles in previous work [10].  The rate of 
contaminant removal from the aqueous phase was inversely related to the wood particle size and 
uptake rates were inversely proportional to compound solubilities [10].  Thus, poor uptake of 
large molecular weight compounds may be limited by slow diffusion rates, relative to 
stormwater flushing velocities through a wood treatment medium [19].  Wood particle size is 
also expected to slow the uptake rate of dissolved metals into wood; however, no studies have 
yet proposed a mechanistic model that would enable prediction of metal diffusion rates in wood 
tissues.

 The filter effectiveness of woody materials for removing particulate matter from water 
has not been addressed in previous studies.  Wood particles have had limited application in air 
filtration where they have been shown to filter mold spore particles [20, 21].  According to 
classical filtration theory, the filter efficiency increases when the filter media size is decreased or 
the media surface area is increased [22].  Thus, mechanical grinding of bark materials (e.g.,
cedar mulch) will produce more effective filter medium than wood chip waste.   

Note that immobilization of roadway-derived particles in a wood filter does not ensure 
that contaminants are also immobilized.  When particles are first flushed from the road surface, 
associated contaminants may not be at equilibrium with respect to distribution between the 
particle and liquid phases [7].  As stormwater continues to flow past particles immobilized in the 
wood filter medium, heavy metals and organic compounds may desorb from the particles into the 
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aqueous phase.  Contaminants desorbed off particles can be taken up by wood fibers themselves.  
Important water quality parameters of roadway runoff that will affect the redistribution of 
contaminants between immobilized particles and flushing water include pH and salt 
concentration [23].  Changes in runoff composition between storm events may also induce 
desorption of organic and metal contaminants that were previously taken up in the wood tissue.  

APPLICATIONS OF WOODY MATERIALS IN STORMWATER MANAGEMENT

 The USDA Forest Products Laboratory tested a fiber-based filter system to treat storm 
water at the outlet of a detention basin draining a parking lot [15].  The outlet culvert was 
retrofitted with a box lined with eight individual packets of kenaf fibers.  Kenaf fibers exhibited 
an uptake capacity of 8.5 mg of copper per gram of fiber, and was one of the highest capacity 
fibers tested [15].  Copper concentrations of 2 – 3 g/L were only decreased by 24 to 29% from 
the filter inlet to the filter outlet, despite an excess amount of sorption capacity contained within 
the 54 kg of fibers in the filter system.  The poor field performance of kenaf fibers were not 
discussed in detail in the study report; however, possible explanations could be slow diffusion 
kinetics of copper from stormwater into fibers or the presence of particulate copper in 
stormwater vs. dissolved copper ions in lab tests.  Other problems were reported with the filter 
configurations, including flow short-circuiting, filter clogging with trash and leaves, and wood 
warpage in the winter when the filters froze.  These implementation problems may or may not 
have been the cause of the minimal nickel, chemical oxygen demand, phosphate and total 
suspended solids removals by the filters. 

 Boving has also proposed a point source treatment of water from stormwater detention 
ponds using wood [19].  Laboratory studies were used to demonstrate the feasibility of removing 
dissolved PAHs from water with long (30 cm), thin (0.1 cm) shavings of aspen wood.  Slow 
diffusion of these dissolved contaminants into the aspen particles over timescales greater than a 
week may limit field applications to detention systems with much greater retention times.  It is 
proposed that 400 m3 of aspen particles would be required to attenuate dissolved PAH 
concentrations from typical urban detention basin. 

 In addition to ‘end-of-the-pipe’ treatments of detention basin effluent, woody materials 
incorporated into erosion-control and other stormwater control structures may also attenuate 
contaminant concentrations in roadway runoff.  Mulches and wood waste products are used for 
slope stabilization in roadway design.  The purpose of these stormwater control structures is to 
promote infiltration of runoff while minimizing sediment erosion from road embankments.  As 
stormwater percolates through these woody materials, dissolved metals and organic compounds 
may sorb to the mulch materials and particulate matter may be filtered out.  Similarly, mulch 
berms used to slow stormwater runoff retain an unknown fraction of roadway contaminants 
dissolved or suspended in the rain or snow melt.  Demars and Long have developed guidelines 
for use of woody materials for stormwater control, but did not investigate contaminant retention 
characteristics [24].  Better understanding of contaminant removal mechanisms by woody 
materials is necessary to evaluate the extent to which current wood fiber-based stormwater 
control measures attenuate roadway contamination runoff and to guide the future design of 
erosion control and berm structures to control flows and to attenuate contaminants in roadway 
runoff.
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A summary  of contaminant transport mechanisms in woody materials used in stormwater 
control applications is shown in Figure 1. 

FIGURE 1.  Interaction of stormwater with woody materials in 
stormwater control structures and processes affecting the retention of 
roadway-derived contaminants by woody materials. 
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RESEARCH SCOPE

The objective of this research is to identify the key parameters that affect the retention of 
dissolved and particulate heavy metals, PAHs and nutrients in roadway runoff by woody 
materials.  The scope of this work will be limited to laboratory studies in which flows can be 
carefully controlled so that contaminant mass balances can be completed.  Retention 
effectiveness of various treatments will be assessed in parallel experiments in which only one 
variable is modified at a time.  A limited amount of field sampling will be conducted in this 
study to address aging effects on wood material retention capacities.   

Once the key parameters that affect contaminant retention efficiency of woody materials 
have been identified, they can be used to design stormwater remedial treatment systems that are 
optimized for both stormwater flow control and contaminant retention.  Additional design 
constraints will need to be considered at that time.  For example, how to decrease the porosity of 
a woody fiber berm to retain fine suspended particles without constricting flow to such an extent 
that the berm structure is washed out in a storm event?  A thorough field investigation to answer 
design and implementation questions such as this is precluded by the available budget on this 
project.  We estimate that an additional $150,000 would be required to conduct pilot tests of 
woody material filters in different configurations at actual roadway sites. 

METHODOLOGY

RESEARCH TASK 1.  LABORATORY STUDY

 Column studies will be used to assess roadway-derived contaminant retention by woody 
materials [25].  This experimental approach is advantageous because flow is restricted to one 
dimension.  Acrylic columns with 6 inch diameter and 6 to 20 inch length will be used (flow path 
lengths differ significantly between erosion control, berm and ‘end-of-pipe- structures, Figure 1).  
All column studies will be conducted following the same protocol:  4 columns will be filled with 
woody materials and Column 5 will be filled with inorganic media to serve as a control.  The 
control must have similar hydraulic characteristics as the wood containing columns 1 to 4.  
Cleaned inorganic media (e.g., sand or pea gravel) will be chosen to have similar particle size 
and column porosity as the woody materials being tested.  A new, clean control column will be 
used for each test.  All 5 columns will receive influent from the same reservoir so that no 
differences in inlet contaminant fluxes (mg/h) exist between columns.  One-dimensional flow 
will enable mass balances to be achieved because exact contaminant fluxes into the columns and 
contaminant fluxes in the effluent will be known.  In addition, different column treatments can 
be compared because the contaminant flux into all 5 columns will be the same in each test. 

Columns will be flushed with actual storm water collected from roadway runoff from 
local bridge drain.  In the event that stormwater is not readily available (e.g. summer drought 
conditions), synthetic stormwater will be prepared with the addition of dissolved metals, PAHs, 
and roadway dust collected from University of Connecticut campus to tap water.  Both of these 
approaches will capture the essential surface characteristics of roadway-derived particles.
Previous studies to characterize filtration coefficients of various media types have used ‘ideal’ 
particles [e.g., latex beads, 22].  Although the use of standardized ‘ideal’ particles would 
improve experiment reproducibility and reduce variability among trials, the results of such 
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filtration experiments would not be transferable for evaluation of actual roadway runoff 
treatments using woody materials. 

Column flushing duration will last from 1 to 4 days in each test.  Short duration studies 
are consistent with observations that most of the contaminant mass is mobilized from the 
roadway surface in the first flush.  Therefore, data obtained in this study will be relevant to early 
event times when contaminant attenuation from stormwater is most critical [2]. 

The laboratory column set up is summarized in Table 1 with details and justification for 
design given in sections (a) through (e) below.  Standard statistical analyses will be applied to 
assess whether differences in contaminant retention are observed between column treatments 
within a test [26]. 

ANALYSIS
In each test the following parameters will be monitored over time as columns are flushed 

using Standard Methods for Water and Wastewater [27], except where noted: 

dissolved cadmium, copper, nickel, zinc and lead, 

particulate cadmium, copper, nickel, zinc and lead, 

polycyclic aromatic hydrocarbons, 

nitrate and total nitrogen, 

orthophosphate and total phosphate, 

total suspended solids, 

pH, conductivity, 

flow velocity by volumetric measure. 

Cadmium and copper will be analyzed in all samples.  Previous studies have shown that 
cadmium and nickel have similar distributions in roadway runoff.  If we observe this same trend 
in our first column test, nickel will only be monitored in a subset of tests.  Similarly, if lead and 
zinc observations parallel copper observations, lead and zinc will only be monitored in a subset 
of tests.  Metals and nutrients analyses will be conducted at the Environmental Research 
Institute.  All other analyses will be conducted in PI MacKay’s lab that is outfitted with pH, 
conductivity meters, Shimadzu QP5000A gas chromatograph with mass spectrograph, and CHN 
Perkin Elmer elemental analyzer. 

Analyses will follow standard quality control/quality assurance practices.  Blanks and 
known standards will be interspersed in analyses at a rate of 1 per 10 samples.  Ten percent of 
samples will be conducted in duplicate by splitting one collected sample.  Five percent of all 
samples will be split and one aliquot will be spiked with a known mass of analyte to verify 
analytical responses.  Five point calibration curves will be used to establish the relationship 
between instrument response and analyte concentration. 

The following analyses will be conducted at either the beginning, or the end of the 
column tests to characterize the woody materials (and inorganic solids): 

wood particle size by ASTM method D422, 
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carbon to nitrogen ratio by elemental analysis, 

lignin to cellulose ratio by TAPPI method [28, 29], 

extractable content [29], 

column porosity by ASTM method. 

A.  WOOD TYPE AND PARTICLE SIZE

The woody materials will be chosen on the basis of cost, availability and current use in 
New England roadway storm water control.  Example materials are: (1) woodchips from land 
clearing operations, (2) seasoned woodchips from land clearing operations, and (3) commercial 
bark mulch, all used previously by Demars and Long for erosion control [24].  Woody materials 
from existing stormwater control applications will also be employed. 

 Column Test 1 will be conducted to assess the reproducibility of the column flushing 
design.  Columns 1 – 4 will be filled with woody material from the same source.  Comparison of 
removals between columns will give insight into the representativeness of a single column 
flushing observation.  If the reproducibility between columns is less than 10%, only 2 of the 7 
tests will be repeated in triplicate.  If reproducibility is greater than 100%, all tests will be 
conducted in triplicate (and may require modification of the research plan to decrease number of 
tests).  Additional reproducibility data will also be gained by the end of the study period by 
comparing contaminant removals in all of the control columns. 

 Column Test 2 will be conducted to assess the differences between woody material 
sources.  Column 1 – 4 will each be filled with woody materials from a different source.  Prior to 
the flushing step, woody materials will be screened/sorted to ensure that particle size 
distributions are similar between the wood sources.  “Similarity” will be assessed by comparing 
the diameters of the 10, 60 and 90th percentile particle sizes.  It may be necessary to apply 
additional mechanical grinding in the laboratory to minimize particle size effects in these 
experiments.  Column Test 2 will be repeated three times, each with freshly packed columns, to 
facilitate statistical differentiation between wood sources. 

Flow channeling will also be assessed in Column Test 2 by passing one pore volume of 
methylene blue solution through the column at the end of the experiment.  The column will be 
drained and dissected to evaluate flow contact with the wood particles from the distribution of 
blue coloring on wood particles.  In previous work, we have found this to be an effective tool for 
monitoring water contact and penetration of wood particles (MacKay, unpublished results). 

 Column Test 3 will be used to assess the effects of wood particle size on contaminant 
retention in the column.  Column 1 – 4 will be filled with woody material from the same source.  
The woody materials for each column will be subjected to different times of grinding to change 
the effective particles size and distribution.  At the end of the experiment, the woody materials in 
the column will be analyzed to identify the contaminant penetration depth through the column, 
thereby gaining a feel for the material lifetime before contaminant breakthrough in the field. 

B.  FLOW RATE

 Woody material applications for roadway runoff control will be subject to variable flow 
conditions during a runoff event.  It is difficult to reproduce a runoff hydrograph in column 
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flushing studies.  Therefore, all column studies will be conducted with a head of 2.5 cm which is 
typical of infiltration rates into wood fiber-based erosion control structures [24]. 

 Column Test 4 will be used to assess the effects of flushing rate on contaminant retention 
in the column.  Column 1 – 4 will be filled with woody material from the same source.  Each 
column will be flushed at 5, 10, 20 and 100 times the base flow rate to simulate a storm 
hydrograph, as would be typical of flow impinging on a berm. 

C.  WET-DRY CYCLES

Wetting and drying cycles are expected to impact the kinetics of dissolved contaminant 
uptake by wood.  In our previous work, we found that the rate of water penetration into woody 
tissue occurred over time scales of weeks, whereas organic compound diffusion into water-
saturated wood chips was complete within days [10].  The ability of woody materials to take up 
dissolved organic compounds and metals may be limited by the rate at which the saturating water 
front penetrates into the wood tissue. 

 Column Test 5 will be used to assess the effects of wood saturation on contaminant 
retention.  Column 1 and 2 will be filled with water and allowed to stand long enough that the 
woody materials are water-saturated as measured by constant weight.  Column 3 and 4 will 
contain woody materials from the same source at ambient moisture levels when the test 
commences. 

 A related series of tests will probe the effects of dry cycle length between storm events.  
At the end of Test 5 the columns will be drained and allowed to air-dry with the column caps 
removed.  Columns will then be flushed to simulate the next rainfall event.  This experiment will 
be repeated 3 times with drying times of 2, 5 and 15 days.  Synthetic runoff water will be used 
for these tests to ensure that each the contaminant inlet flux is held constant between all tests.  
The results from this study will indicate whether woody fiber filters will act as a source of 
contamination during subsequent runoff events. 

D.  SALT CONCENTRATION

 In regions where salt is used to improve winter driving conditions, the salt concentration 
of roadway runoff water will vary seasonally.  Salt concentration is one water quality parameter 
that affects the desorption of previously-sorbed heavy metals from wood tissues and induces the 
mobilization of entrapped particles from filters [23]. 

 Column Test 6 will be used to assess the effects of salt concentration on contaminant 
retention and mobilization from woody fibers.  Columns 1 and 2 will be flushed with unmodified 
stormwater.  Columns 3 and 4 will be flushed with stormwater that has been modified with the 
addition of sodium chloride to give a specific conductivity of 1.2 mS cm-1, as is typical of winter 
highway runoff [30].  The columns will then be swapped so that Columns 1 and 2 are flushed 
with salt-containing water and Columns 3 and 4 are flushed with salt-free water in a second 
flushing test.  This ‘swapping’ treatment will simulate seasonal events to indicate whether low 
salinity stormwater flushes will mobilize particles that were trapped in high salinity events. 

E.  WOOD-AGING EFFECTS

To probe aging effects, woody materials will be removed from existing stormwater 
management structures from prior studies of Demars and Long [24].  This approach for assessing 
aging effects is proposed because it is unlikely that laboratory aging conducted over the two-year 
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duration of this experiment will replicate the changes in woody material structure and bacterial 
content that occur in the field over longer times.  We recognize that we may also introduce wood 
type as a variable this experiment because woody materials that have been deployed in the field 
for different periods of time will not be from the same source.  Column Test 7 will follow the 
outline described for Test 2 described above; however, modifications to this component of the 
experimental design may be necessary given the outcomes of Test 1 (variability among 
replicates), Test 2 (effect of wood source material), Test 3 (effect of particle size). 

The observations of contaminant fluxes in column effluent from field samples will give 
insight into the potential for stormwater control structures employing woody materials to serve 
as source of contaminants, and provide a gross estimate of the lifetime contaminant retention 
capacity of these structures. 

TABLE 1.  SUMMARY OF VARIABLES IN COLUMN TEST SERIES.

Test Purpose Parameter Varied in Columns 1 -4 

1 reproducibility none 

2 wood source wood type 

3 particle size grinding time prior to column loading 

4 flow rate column head 

5 wet-dry cycles percent water saturation of wood tissue 

6 salt concentration specific conductivity of flushing solution 

7 wood aging wood samples from field sites 

In all cases column 5 is an inorganic material control constructed with sand or gravel with 
similar particle size distribution and porosity as the comparative woody materials. 

RESEARCH TASK 2.  FIELD STUDY

 Observations of roadway contaminant attenuation by existing woody fiber-based 
stormwater control structures will be made in the field to obtain additional measures of 
contaminant concentrations through aged woody fiber filters.  One study site selected is the 
Willington, CT test cells that were constructed by Demars and Long in prior study of erosion 
control performance of woody materials [24].  Two additional study sites in which woody fiber-
based materials are being used in slope stabilization, berms, filter strips will be chosen in 
consultation with the NETC 03-1 Technical Committee.  Roadway runoff samples will be 
collected with an ISCO sampler using the flow diversion technique of Sansalone and Buchberger 
[7].  Briefly, the sample collection system consisted of an impermeable sheet with side dams 
placed at the edge of roadway surface with slope < 0.02.  Flow passed a meter and was collected 
with automated bottle sampler.  ISCO sampler systems will be used to collect a total of 4 
samples over the rising and falling portion of the storm hydrograph.  A second ISCO sampler 
will be used to collect stormwater effluent that has passed through the woody fiber filter.  
Effluent stormwater will be collected by inserting a perforated pipe into the woody fibers to 
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divert flow to the sampler.  Stormwater analyses will include all heavy metals, PAHs, nutrients, 
suspended solids and water quality parameters identified in Task 1.  A minimum of 3 storm
events will be sampled at each location. 

Flow paths through actual stormwater control structures are not constrained to one 
dimension, as is the case for column studies.  Consequently, contaminant fluxes through the 
stormwater control structures will be known with less certainty.  Concentrations will be 
compared to assess whether woody fiber-based structures attenuate roadway contaminants.
Principal component analysis will be applied to the data collected in the fields study (minimum
48 sample points) to identify the key parameters which explain changes in influent and effluent 
contaminant concentrations in the field. 

TECHNOLOGY TRANSFER PLAN

Results from this 2-year study of woody fiber filter effectiveness for removing
contaminants from roadway runoff will be published in the peer-reviewed journal Journal of 
Environmental Engineering.

An oral presentation of the results will be made to the Technical Oversight Committee
and other interested state DOT members at the end of this study.  The objectives of this 
presentation are to: (1) relay findings from experimental studies, (2) lay out guidelines for design 
of woody-fiber based stormwater control structures, and (3) identify critical design studies that 
must still be conducted in order to incorporate recommendations from (2) while balancing 
constraints of flow control and structural integrity against contaminant retention.  This 
presentation will be arranged through the technical outreach office of the Connecticut 
Transportation Institute. 

SCHEDULE OF MAJOR ACTIVITIES

Dr. MacKay has expertise in the areas of contaminant fate and transport, physical-chemical
wastewater treatment processes and analytical environmental chemistry.  As such, she will retain 
primary oversight of activities in this project, including preparation of progress reports.  Dr. 
Garrick has expertise in roadway design, including stormwater control structures, and so will aid 
in the design of the field sampling study.  Experimental work will be completed by a Master 
student in the Civil and Environmental Engineering Program.  A proposed schedule of major
activities corresponding to the experiments outlined in the methodology section follows. 
Yr 1 1 2 3 4 5* 6 7 8 9 10 11 12*

 column design 
& construction 

Test 1 Test 2 Test 3 Test 4 Test 5 Test 6 

          assemble & test field 
sampling system 
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Yr 2 13 14 15 16* 17 18 19 20 21 22 23 24*

Field sampling Field sampling

Test 7 Final report &
manuscript prep,

Presentation of results to
NE DOTs 

 *Technical Committee meetings will occur in these months.
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BUDGET AND TOTAL COST

 Year 1 Year 2 Total 

Salaries and Wages 

    Graduate Assistant 

    PI MacKay 

22,075

3,931

17,219

0

39,294

3,931

Fringes

    Graduate Assistant 

    PI MacKay 

3,311

393

2,755

0

6,066

393

Travel (Domestic) 500 600 1,100 

Materials and Supplies 5,656 3,560 9,216 

Total Direct Costs 35,867 24,133 60,000 

Indirect Costs (20% of Direct Costs) 7,173 4,827 12,000 

Total Cost 43,040 28,960 72,000 

JUSTIFICATION

a. Salaries and Wages 
(i) Graduate Research Assistant:  The base 12 month stipend for a Masters student is 

$22,075 for 12 months.  The cost for Year 2 assumes a 4% and 9 months of student time.
(ii) PI MacKay: Two weeks of summer salary at $3931 is requested to oversee research 

activities and to prepare quarterly and final reports. 
b.  Fringe Benefits 

For Year 1, the fringe benefits of the graduate assistant and the PI are calculated at a rate of 
15% and 10%, respectively.  The rates for Year 2 are 16% and 11%, respectively. 

c.  Travel 
Travel funds are requested to defray the costs of stormwater and wood fiber sample 
collection and field site stormwater sample collection.  In addition funds from Year 2 will be 
used to defray costs of student travel to present research findings at professional conference 
(e.g. Transportation Research Board annual meeting). 

d.  Materials and Supplies
$5656 and $3560 are requested in Years 1 and 2.  The amounts will be used to purchase 
materials for constructing column flushing system, modifications to UConn ISCO sampling 
systems, analytical standards, and for analysis of samples at the Environmental Research 
Institute.
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FACILITIES

MacKay’s Laboratory:  Research will be conducted in the 2400 sq.ft. Environmental 
Engineering Laboratory at the University of Connecticut.  Standard equipment include a 
muffle furnace, refridgerators, freezers, 8 hoods and an anaerobic glove box.  Specialized 
analytical equipment dedicated to Dr. MacKay’s lab include a Cary ECLIPSE 
spectrofluorometer, Shimadzu high temperature TOC5000A TOC analyzer and a Shimadzu 
GCMS capillary gas chromatograph and quadrupole mass spectrometer with turbopump and 
autosampler, and JASCO HPLC system with fluorescence and absorbance detection.  
Additional equipment required for the proposed research, and available in the Environmental 
Engineering Laboratory include 2 Cary 100 UV/Vis spectrophotometers and  a Perkin Elmer 
Series II CHNS/O 2400 elemental analyzer.  In addition the laboratory contains a walk-in 
constant temperature room, a RO/MilliQ water preparation system, and two dedicated 
continuously vented rooms available for chemical storage.  ISCO 6700 Series Samplers 
equipped with ISCO 730 Series Bubbler Flow Modules and 24 1-L sample trays are available 
in the Environmental Processes Lab. 
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ALLISON A. MACKAY

Dept. of Civil & Environmental Engineering 
University of Connecticut 
261 Glenbrook Rd., Unit 2037 
Storrs, CT 06269-2037 

Tel: 860-486-2450 
Fax: 860-486-2298 
mackaya@engr.uconn.edu 

PROFESSIONAL PREPARATION

1991 B.A.Sc. (Honours), Engineering Science – Chemical Option, University of Toronto 
1993 S.M., Civil and Environmental Engineering, Massachusetts Institute of Technology 
1998 Ph.D., Environmental Engineering, Massachusetts Institute of Technology 
1998 Post Doctoral Associate, Civil and Environmental Engineering, Massachusetts Institute of Technology 
1998 – 1999 Post Doctoral Scientist, Connecticut Agricultural Experiment Station, New Haven, CT 

APPOINTMENTS

Aug. 1999 – present 
Assistant Professor of Civil and Environmental Engineering, University of Connecticut, Storrs, CT. 

Sept. 1998 – Aug. 1999 
Post-Doctoral Scientist, Connecticut Agricultural Experiment Station, New Haven, CT. 

Jan. 1998 – May, 1998 
 Post-Doctoral Associate, Aquatic Chemistry Laboratory Instructor, Massachusetts Institute of Technology, 

Cambridge, MA. 

PUBLICATIONS

1. A.A. MacKay, J.J. Pignatello, “Application of Fenton-based reactions for treating dye wastewaters: 
Stability of azo dyes in the presence of Fe(III)”, Helvetica Chimica Acta (2001), v. 84, p. 2589. 

2. A.A. MacKay, P. M. Gschwend, “Enhanced concentrations of PAHs in groundwater at a coal tar site”, 
Environmental Science and Technology (2001), v. 35, p. 1320. 

3. A.A. MacKay, P. M. Gschwend, “Sorption of monoaromatic hydrocarbons to wood”, Environmental 
Science and Technology (2000), v. 34, p. 839. 

4. A.A. MacKay, Y.- P. Chin, J. K. MacFarlane, P. M. Gschwend, "Laboratory assessment of BTEX soil 
flushing", Environmental Science and Technology (1996), v. 30, p. 3223. 

5. D. G. B. Boocock, S. K. Konar, A. MacKay, P. T. C. Cheung, J. Liu, "Fuels and chemicals from sewage 
sludge. 2. The production of alkanes and alkenes by the pyrolysis of triglycerides over activated alumina", 
Fuel (1992), v. 71, p. 1291. 

SYNERGISTIC ACTIVITIES

Allison MacKay’s research focuses on the mass transfer processes that govern the movement and fate of 
organic contaminants in natural and engineered systems.  Her research approach integrates trace analysis techniques 
with mathematical modeling approaches through controlled laboratory and field experiments. 

 Current research activities conducted by Dr. MacKay include: 

1.  Factors Controlling Pharmaceutical Sorption to Soils:  New models are required to predict the fate of polar 
pharmaceutical compounds in soils and sediments.  Universal predictors of sorption are being identified by probing 
pharmaceutical interactions whole soils and with model sorbents, representative of soil constituents. 
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2.  Reactive Processes at the Groundwater/Surface Water Interface:  Groundwater contaminant discharges 
constitute a poorly understood ecotoxicological risk to aquatic organisms in surface water bodies.  Spatial and 
temporal distributions of groundwater solutes and sediment characteristics at the groundwater/surface water 
interface are being monitored to assess the importance of biotic and abiotic transformation processes for attenuating 
groundwater contaminant fluxes to surface waters. 

3.  Fate of Pesticides in Drinking Water Treatment Plants:  The pesticide regulatory and manufacturing 
communities are mandated to assess the exposure risk of pesticides in drinking water.  Mechanism-based models of 
pesticide removal in common water treatment unit operations are being constructed to enable predictions of 
contaminant risk reductions from source waters to drinking water consumers. 

Allison MacKay’s educational development activities focus on introducing engineering curricula at the 
high school level.  She has been a workshop leader in the daVinci Program in the School of Engineering, University 
of Connecticut since its inception in 2000.  This program introduces high school math and science teachers to 
fundamental engineering science principles and applications in Civil and Environmental Engineering.  Teacher 
participants conduct demonstration experiments and work with Dr. MacKay to modify concepts and implementation 
to the teacher’s classroom environment. 

Allison MacKay’s teaching interests mirror her research activities.  She has taught courses at the graduate 
and undergraduate levels in Environmental Organic Chemistry, Environmental Physicochemical Processes, Water 
and Wastewater Treatment, Aquatic Chemistry and Environmental Engineering Fundamentals.  She integrates 
education with research by promoting and supporting undergraduate research components to her funded research 
projects. 

COLLABORATORS

Research Collaborators (1999 – present): Dr. Mark Schocken (Uniroyal), Dr. Barth Smets (University of 
Connecticut), Dr. Dharni Vasudevan (Duke University) 

Post-Doctoral Advisor:  Dr. Joseph Pignatello, Connecticut Agricultural Experiment Station, New Haven, CT 
Ph.D. and S.M. Advisor: Dr. Philip Gschwend, Massachusetts Institute of Technology 
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